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The History 


INTRODUCTION 

The physician’s prime duty, when consulted by a patient for his ailment or 
disorder, is diagnosis of the latter , for without proper diagnosis, there can 
be no treatment or alleviation of suffering The word diagnosis hterally 
means “understanding through knowledge” It depends on the collection 
and appraisal of factual data pertaining to the case by the twin processes of 

(1) interrogation, history-taking, or anamnesis on the one hand, and (2) phy- 
sical examination on the other 

Factual data about disease, obtained by interrogation and examination, 
fall into two major groups (I) Symptoms or subjective sensations expe- 
rienced by the patient , being subjective, they have to be obtamed or gathered 
by interrogation of the patient (2) Physical signs or objective manifestations 
of disease, involving alterations of structure or function , these are discovered 
during examination of the patient, by the physician with his unaided senses 
and without recourse to instruments, with the exception of the stethoscope 
which IS permitted in the routine elicitation of physical signs 

Resort may then be had to special investigations or instrumental methods 
of examination, involving the use of laboratory techniques and special appa- 
ratus, in order to confirm or establish the diagnostic impression gamed from 
a study of the symptoms and signs 

Steps ID diagnosis. The investigation of a case with a view to chmeal diag- 
nosis should proceed systematically along the following hnes 

(1) The history, involving the elicitation and documentation of the 
subjective manifestations of disease, as well as of any further information 
relating to the family or past history which may have a bearing on the case 

(2) Physical examination of the patient, involving the elicitation and re- 
cording of the physical signs of the disease 

(3) From the mass of data so collected, to reject the irrelevant or unimport- 
ant and select the pertinent or important data for further correlation or apph- 
cation 
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(4) A careful analysis of the selected data with a view to amvmg at some 
tentative conclusion about the diagnosis A proper interpretation of the 
data will depend to a great extent on the knowledge, reasoning power and 
cxpenence of the observer and on the accuracy and completeness of the data 
Such an analysis will aid the examiner m carrying out further investigations 
with discninination, thus savmg time, expense and discomfort to the patient 

(5) Any special investigations^ considered necessary for a final diagnosis 
of the disease, are earned out These accessory aids to diagnosis must be 
used to supplement and not replace the time-honoured methods of interroga- 
tion and physical examination Although investigation of a case has to be 
thorough, it need not be unnecessarily tedious, uneconomical or injurious 
to the patient In the case of certain symptoms such as unexplained fever 
or loss of weight, investigation may have to be intensive or elaborate 


HISTORY-TAKING 


The history is a record or “recitation” of the patient’s symptoms In 
diagnosis, the medical history is all-important, frequently surpassing m its 
diagnostic importance even a thorough physical examination 
History-takmg is an art with which some seem to be naturally endowed , 
with determination and practice, however, it can be mastered by all The 
abihty to ehcit a good history comes with years of experience and knowledge , 
it cannot be mastered m the class-room Good history-taking necessitates 
patience, understanding, tact, sympathy, amiabihty, knowledge, experience, 
latiocmation (reasoning) and thoroughness on the part of the interrogator 


The importance of a good history hes in the followmg (1) It frequently 
affords a lead in the nght direction or clue to diagnosis Thus, elicitation of 
the vanous characteristics of a pain may suggest its true nature as one of 
angina pectoris, renal colic, acute appendicitis or duodenal ulcer (2) It 
rules out or ehminates certain diagnostic possibihties (3) It suggests further 
avenues of investigation (4) It helps to focus the observer’s attention to 
the system or systems involved (5) Since symptoms usually precede signs, 
the history may afford earlier proof of disease than a climcal examination 


Rules to observe In order to be useful, the history must fulfil certain 
entena The followmg rules must be assiduously observed dunng inter- 
rogation of the patient The history, m view of its importance, must be 
obtained by the physician himself and not left to an assistant or secretary 
It should be a confidential tete-a-tete between the doctor and the patient , 
m the presence of others, the patient may become reticent and withhold infor- 
mation of value The patient should be encouraged to recite his story m his 
ovm uAumed way, without mterference or interruption, unless of course 
he rambles on or digresses from the issue at hand , garrulous or loquacious 
patients have to be tactfuUy reminded at times of the subject under consider^ 
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tion Leading questions, which are likely to jeopardize the yalue of the history 
by prejudicing the mind of the patient, are best avoided The patient’s own 
expressions and descriptions of symptoms are recorded whenever possible, 
provided they are intelhgible Irrelevant and rambhng statements are best 
omitted from the wntten history Any diagnosis, explanation or deduction 
regarding symptoms offered by the patient is best not accepted without venfi- 
cation Vague and unscientific terms, such as “kidney pam”, “stomach ache” 
and “dizzy spells”, frequently employed by patients, must be carefully analyzed 
by questiomng before recording A ngid or stereotyped routine in questionmg 
is not advisable , some degree of elasticity in interrogation is not only per- 
missible but recommended The documentation of facts must not be erratic 
and disjomted but proceed m logical sequence Every symptom must be 
thoroughly analyzed (regarding onset, duration, character, seventy, behaviour, 
etc) by painstaking interrogation , it may disclose information of diagnostic 
value The absence of an expected symptom, such as sweating m a case of 
severe precordial pain or of vomitmg in a case of renal cohc, may be quite 
significant or important and should be noted with care 

The history must be accurate, truthful and unbiased Direct questiomng, 
cross-questionmg or special mterrogation may prove necessary at times, 
either to ehat symptoms dehberately or unintentionally omitted bythe patient, 
or to acquire information about the family history or personal habits of the 
patient This is particularly so with nervous or reticent patients, who may 
require diplomatic handling and encouragement A good history must be 
concise and complete It is advisable to ehminate all redundant or imimportant 
data, suppress or rmnimize the less important, and emphasize or elaborate on 
the important or relevant data A wrong or aggressive approach on the 
part of the interrogator may result in the patient becommg non-co-operative 
or cursory in his statements Neurotic patients are prone to exaggerate 
symptoms and resort to the frequent use of superlatives or adjectives such 
as “unbearable” or “excruciating” and may recite their stones with a great 
show of emotion or aimdst tears They should receive a sympathetic and 
patient heanng but their descnptions may be suitably fiiodified before docu- 
mentation Keen and unobstrusive observation of the patient must begin 
with the first contact or interview The personality and emotional make-up 
of the mdividual, whether oversensitive, apprehensive, embarrassed, un- 
dependable or placid, must be carefully noted Selective or discrumnative 
questiomng of the patient is only justified after years of expenence of history- 
taking 

TIPS IN HISTORY-TAKING 

The history of a case is usually composed of the following items (1) vital 
or preliminary data about the patient, such as name, age, sex, race, occupation, 
address and mantal status , (2) nature and duration of the chief complaint 
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questioning about symptoms pertaimng to the system involved , ® 

short resume of the accumulated data with the diagnosUc impressions of the 

examiner 


Regarding arrangement of these vanous items m the history, a shghtly 
different order is recommended 


For cUjiical interrogation 

1 Vital Of prcUnimary data 

2 Chief complaint 

3 History of present illness 

(ongin, duration and progress) 

4 Past history 

5 Personal history 

6 Family history 

7 Speaal interrogation 

8 Resume 

9 Diagnostic impressions 


For recording of facts 
1 Vital or prehmmary data 
X Chief cotoplamt 

3 Family history 

4 Past history 

5 Personal history 

6 History of present iDncss 

(ongin, duration and progress) 

7 Special interrogation 

8 Resume 

9 Diagnostic impressions 


Dunng the prcbminary mterrogaUon of the patient, it is advantageous 
to deal With the present illness first and then proceed to chat information 
about past illness and family history In view of the natural concern of the 
patient over his immediate illness, questions pertaining to the state of health 
of family members or a review of past illnesses or episodes, at the beginning 
of the interview, are likely to cause annoyance or iratation and make the 
patient lose interest in subsequent proceedings Also, a familiarity with the 
existing symptoms of the patient will simplify the subsequent task of the 
physician He will be in a better position to pursue the n^t hue of enquiry 
when eliciUng the rest of the history 

For purposes of recording, however, the vanous items are best arranged 
in chronological order 


any paiticuiar charactcnstic or trait, each individual possesses two factors 
or genes Of a^air of genes Wieles) only one is transmitted to Bn7pS^oSS 
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and It IS purely a matter of chance which allele happens to be transmitted at any one time 
If an mdmdual possesses two genes which are the same he is said to be homozygous for that 
particular trait , if the two genes are different, he is heterozygous A gene which is manifest 
m the heterozygote is dominant, whereas a gene which is manifest only m the homozygote 
IS recessive A trait which is determined by a gene or one of the sex chromosomes is said 
to be sex-linked and may also be either dormnant or recessive, but is usually recessive, which 
means that the female does not show the disease except in the event of being homozygous 

It is convenient to look upon disease as a spectrum At one end there are diseases due to 
infections or nutntional defiaencies or due to envuronmental factors (nature) At the other 
end there are diseases which arc mostly genetic m origin (nurture) The latter group includes 
the so-called unifactonal and chromosomal disorders Unifactonal disorders are due to a 
smgle gene defects They are individually rare but the risk of occurrence in a family is often 
high, e g. muscular dystrophy, hemophiha, Huntmgton’s chorea Those disorders m which 
there is a chromosomal abnormality include Down’s syndrome, Turner’s syndrome and 
Khnefelter’s syndrome In the middle of the spectrum are those conditions which are partly 
genetic and partly envuronmental in causation and are referred to as multifactorial disorders 
They are comparatively common but the risk of transmission is relatively low They include 
congenital malformations, hypertension, peptic ulcer and diabetes melhtus 


PRELIMINARY DATA 

The name, age, sex, race, occupation and address of the patient are entered 
at the top of each history sheet 

Age. The age of the patient may serve to suggest certain diagnostic possi- 
bilities and rule out others Whilst degenerative, neoplastic and vascular 
ailments are more common in the middle-aged or elderly, infectious fevers 
and congemtal anomalies are commoner in childhood 
Sex. Certain diseases, such as cerebral haemorrhage, coronary throm- 
bosis, haemophiha and mahgnancy of tongue and stomach show a special 
afi&mty for the male sex Others, such as thyroid disorders and mammary 
cancer, show a similar predilection for the female sex 

Occupation or trade of the patient may at times afford a clue to the diagnosis 
Thus lead poisomng is common m plumbers and painters, pneumocomosis 
m sihca workers and coal miners, and toxic jaundice in trmitrotoluene workers 
Occupational asthma may result from exposure to allergenic orgamc dusts 
e g , flour mill workers, wood workers, prmters (due to sensitivity to gum 
acacia), workers handhng furs and feathers and farmer’s lung (spores of actmo- 
mycetes in mouldy hay) A high percentage of individuals with pulmonary 
asbestosis develop bronchial carcinoma In leptospirosis water, sod or vege- 
tation contammated by the host’s unne is the usual source of human infection , 
direct contact with hosts or their carcases is important m occupations like 
abattoir workers, meat processors and milkers 
Handedness is important in neurological disorders 

Residential address of the patient may serve to focus one’s attention on the 
various environmental factors which may be involved and may also prove 
useful m the subsequent follow-up of the case 
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CHIEF COMPLAINT 

The first step in history-taking, after recording the preliminary data, is to 
State quite bnefly, the exact nature and duration of the chief complaint or 
presenting symptoms (eg “shortness of breath for two days”, or ‘ pain m the 
left arm for three weeks”) It is better to employ expressions such as short- 
ness of breath” and “pain in the leg”, as used by patients, rather than medical 
terms or equivalents such as dyspnoea or sciatica Elaboration of the pre- 
senting symptom is left to a later section of the history 

In case the patient is unable to furnish the chief complaint because of loss 
of speech, coma, moribund condition, childhood or language difficulty, the 
pertinent information may be acquired from a friend or relative of the patient 
or deduced by observation 

The exact duration of the chief complaint is of considerable importance in 
diagnosis For instance, the clinical significance of an abdominal pain of 
two hours’ duration is obviously quite different from that of one of several 
months* or years’ duration When the time factor is difficult to elicit from 
the patient, he may be asked to recall the last time when he was m good health 


HISTORY OF PRESENT ILLNESS 


In this section, (1) the chief complaint or presenting symptom of the illness 
IS studied m its entirety, the patient being asked to sequentially elaborate on 
Its onset, duration, behaviour and progress A detailed analysis of the symp- 
tom at this stage will serve to narrow down the diagnostic possibihties (2) 
Related symptoms or attendant complaints, either volunteered by the patient 
or dragged out of him by tactful mterrogation, are then analyzed in turn and 
recorded 


Each symptom (c g abdominal pain) is taken m turn and studied from 
the points of view of time of onset, mode of onset, location, character, intensity, 
duration, behaviour, relation to the time of day, relation to meals and exertion, 
aggravating factors, rehevmg factors, and relation to associated symptoms 
The question of previous treatment or treatments should also be enquired into 


The patient may or may not be able to provide a suitable history or back- 
ground of his major and minor symptoms In the latter case, the examiner 
may be obhged to resort to direct or leading symptoms and narrow down the 
multitude of complaints to the really important or chmcally significant ones 
The patient may require “direct” questioning about certain features, e g , the 
first time he noted any illhealth or deviation from normal, the initial pattern 
and development of the major symptom or symptoms, its time and mode of 
onset and its relationship to specific events such as emotional shocTcs, infec- 
tions, dietary indiscretions and undue physical strains 

Whilst eliciting an orderly review of other symptoms in relation to the system 
afi-ected (say the gastrointestinal tract), attention must be specially focussed on 
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symptoms usually related to the system affected, e g , appetite, taste, breath, 
sitophobia, flatulence, belching, eructations, hiccups, pyrosis, dysphagia, 
nausea, vomiting, bowel habit, abdominal discomfort or pain, etc The 
relationship of each symptom to the main complaint is established, e g Did 
loss of appetite precede abdominal pain Did constipation precede or follow 
abdominal discomfort 

The course or behaviour of the present illness is ascertained For instance, 
has the disease process been relentlessly progressive (as in case of malignancy) 
or episodic with remissions and relapses or stationary in its intensity and 
character 7 

FAMILY HISTORY 

Tlie family history may yield valuable data, helpful in explaining the health 
problems of the patient It affords information about the genotype or “inhe- 
rited make-up” of the patient The family lustory deals with the nature, 
duration and outcome of illnesses in the close relatives of the patient, the 
ages of living family members and the ages at death of the lost ones 
The knowledge of an illness in the family can lead to early detection and 
treatment as in the case of Wilson’s disease where there is an excess of copper, 
or such diseases as diabetes mellitus Genetic influences may be the basis of 
metabolic change (gout, hyperglycemia, hypercholesterolemia), brain dys- 
function (Huntington’s chorea, schizophrenia) , or structural change in the 
heart (cardiomyopathy), kidney (polycystic disease), nerve and skin (Von 
Recklinghausen’s disease), or cardiovascular disturbances (ischemic heart 
disease, hypertension) or familial cancers (e g breast) or polyposis of the 
colon where prophylactic colectomy may prevent the occurrence of cancer 
Within families there is a variation m the seventy of the process and knowing 
the pattern of seventy in relatives may be a guide to therapy For instance 
cerebral haemorrhage in parents suffering from hypertension would lead to 
more aggressive approach to therapy of raised blood pressure in adults 
Consanguinity, in the parents must also be enquired into 
Vague terms, such as “old age”, “stroke”, “fits”, “debility” and “heart 
failure”, are frequently employed by patients to explain the cause of death m 
relatives , such terms arc useless without proper amplification or elaboration 
Enquiries about the familial incidence of disease should apply to close 
relatives only (parents, grand-parents, brothers, sisters, aunts, uncles and 
cousins) The longevity or average life-span of members of the patient’s 
family should be ascertained , whilst some families are proverbially long-lived, 
in others premature deaths from cerebrovascular and cardiovascular accidents 
arc common 

In the event of a disease being desenbed in several members of the family, 
a familial or hereditary incidence need not nccessanly be presumed, as such an 
eventuality can also result from contact infection, contagiousness or common 
environmental influence 
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symptoms usually related to the system affected, e g , appetite, taste, breath, 
sitophobia, flatulence, belching, eructations, hiccups, pyrosis, dysphagia, 
nausea, vonutmg, bowel habit, abdominal discomfort or pain, etc The 
relationship of each symptom to the mam complaint is established, e g Did 
loss of appetite precede abdominal pain Did constipation precede or follow 
abdominal discomfort 

The course or behaviour of the present illness is ascertamed For instance, 
has the disease process been relentlessly progressive (as m case of mahgnancy) 
or episodic with remissions and relapses or stationary in its intensity and 
character 

FAMILY HISTORY 

The family history may yield valuable data, helpful m explaimng the health 
problems of the patient It afiTords information about the genotype or “mhe- 
nted make-up” of the patient The family history deals with the nature, 
duration and outcome of illnesses in the close relatives of the patient, the 
ages of hvmg family members and the ages at death of the lost ones 
The knowledge of an lUness in the farmly can lead to early detection and 
treatment as in the case of Wilson’s disease where there is an excess of copper, 
or such diseases as diabetes mellitus Genetic influences may be the basis of 
metabohc change (gout, hyperglycemia, hypercholesterolemia), brain dys- 
function (Huntington’s chorea, schizophrema) , or structural change in the 
heart (cardiomyopathy), kidney (polycystic disease), nerve and skm (Von 
Reckhnghausen’s disease), or cardiovascular disturbances (ischemic heart 
disease, hypertension) or famihal cancers (e g breast) or polyposis of the 
colon where prophylactic colectomy may prevent the occurrence of cancer 
Within famihes there is a vanation m the seventy of the process and knowing 
the pattern of seventy in relatives may be a guide to therapy For instance 
cerebral haemorrhage in parents suffenng from hypertension would lead to 
more aggressive approach to therapy of raised blood pressure in adults 
Consanguinity, in the parents must also be enquired into 
Vague terms, such as “old age”, “stroke”, “fits”, “debility” and “heart 
failure”, are frequently employed by patients to explain the cause of death in 
relatives , such terms are useless without proper amplification or elaboration 
Enquines about the famihal incidence of disease should apply to close 
relatives only (parents, grand-parents, brothers, sisters, aunts, uncles and 
cousins) The longevity or average life-span of members of the patient’s 
family should be ascertained , whilst some families are proverbially long-hved, 
m others premature deaths from cerebrovascular and cardiovascular accidents 
arc common 

In the event of a disease being described in several members of the family, 
a famihal or hereditary mcidence need not necessarily be presumed, as such an 
eventuahty can also result from contact infection, contagiousness or common 
environmental influence 
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He monw; tistory .s best tnduded in this scetion Enquiries should be 
made about the health of the spouse, number of children, pregnancies, mis- 
27agn abortions A senes of miscarriages should make one suspect 
syphilitic infection In the event of developmental anomalies in the offspnng, 
specific enquiry is justified regarding cousm-mamages, German measles, 
trauma, irradiation and toxoplasmosis, factors which may have bearing on 
such an eventuality 


PAST HISTORY 

This includes a review of (I) past illnesses, with a pointed reference to im- 
portant entities such as rheumatic fever, syphilis, epileptic fits or convulsions 
and hypertension , (2) injuries or traumatic lesions , (3) previous operations , 
(4) childhood diseases , (5) the countries of residence, certain diseases like 
malaria, ankylostomiasis, kala-azar and nckcllsial infections being more 
prevalent in the tropics and sub-tropics , (6) countries visited during past 
travels , and (7) ingestion, application or parenteral administration of toxic 
or potentially toxic drugs m the past 

A review of past illnesses may afford information of diagnostic value (1) The 
existing illness may be related to or be a sequel of some past illness such as 
rheumatic fever, syphilis, encephalitis, meningitis, chorea or scarlet fever , 
(2) history of certain viral or rickettsial infections, such as small-pox, mumps, 
infective hepatitis and typhus m the past, infections A\hich confer a life-long 
immunity on the patient , (3) a history of bronchial asthma, gout, epilepsy, 
urticana or pernicious anaemia m the past, conditions \shich display a ten- 
dency to relapse or recurrence 

A history of a severe trauma or fall in the past may scr\c to explain other- 
wise obscure or unexplained symptoms, such as the sciatic pam of an inter- 


vertebral disc lesion or the progressive paraplegia of spinal injury The 
exact nature of a surgical operation in the past may afford a clue to the present 
ailment (e g umlateral oedema of the arm secondary to radical mastectomy 
m the past\ or may rule out certain possibihtics (c g pain in the right iliac 
fossa m a patient who has already had an appcndiccclomy) 

In many cases a diagnosis offered by the patient for some former disease 


may require further enquiry m ordci to ascertain its validity For example, 
a diagnosis of typhoid fever or influenza is often loosely employed by patients 
to cover a multitude of entirely different ailments such as pneumonia, rheu- 
matic fever and endocarditis All statements pertaining to illnesses m the past 
must therefore be verified by cross-questioning before acceptance 
When a past illness appears to bear a relationship to the present ailment 
or instance m a case of mitral stenosis, a direct enquiry may have to be 
made for a history of growing pains, aches or arthntis, frequent sore throats 
of n^p tonsillectomy, chorea or muscle twitchings, attacks 

hLo7 ^shes with joint pains m the past There may be a 

ry having received aspinn, salicylates, corticosteroids or pcnicUlm for 
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long penods of time in the past or of having been suspected of or treated for 
heart murmurs On the other hand, unimportant childhood ailments hke 
chicken-pox and measles need not be amplified upon 

PERSONAL HISTORY 

This is particularly important in cases of nervous, psychosomatic and nutn- 
tional disorders The following features should receive particular attention 

(1) Personal habits Hours of sleep, recreation, hobbies, bowel actions, 
exercise, hours of work, menses, etc The daily routme of the patient must 
be carefully enC[mred into 

(2) Addictions Tea, coffee, alcohol, smoking or chewmg of tobacco, 
addiction to heroine or cocaine, and the habitual use of sleepmg pills, cathartics, 
aphrodisiacs or stimulants The exact quantity and nature of the offending 
substance must be ascertained and recorded (e g 20 cigarettes a day, or 2 pegs 
of whisky every evemng) Information of this type may be useful in cases of 
thromboangutis obliterans, duodenal ulcer, dehrium tremens, polyneuritis, 
lung cancer, coronary thrombosis, sudden bhndness, cirrhosis of liver, vitamin 
deficiencies, blood dyscrasias, Korsakoff’s psychosis and chronic pharyngitis 

(3) Occupational history . The exact nature of the patient’s occupation 
must be ascertained This is important because of particular hazards asso- 
ciated with certain occupations, e g wnst-drop or acute abdominal cohc in 
plumbers or painters exposed to lead poisoning, carbon monoxide poisomng 
in automobile workers, pneumoconiosis in those exposed to dusts and nystag- 
mus in nuners Past occupations must also be enquired into, as they may be 
responsible for the existmg symptoms of the patient 

The following features are worth investigating when dealing with occupational 
hazards the presence of dusts, overcrowdmg, lack of sanitary facihties, 
poor hygiene, presence of insects, gas contammations, abnormal temperatures, 
defective ventilation or lighting, and hours of work and rest 

(4) Residential history The place of residence, whether urban or rural, 
whether inland, mountainous or close to the sea, and details of ventilation, 
sanitation, heating, dramage, cleanhness, damp, food, water supply and over- 
crowding should aU be enquired into , the existence of cases of infectious 
diseases in the neighbourhood should be ascertained 

(5) Social history The social life, economic status, side activities, sex 
experiences, emotional make-up and psychological conflicts of the patient 
should be enquired into with tact and understandmg The social history is 
important in view of the unquestionable influence of emotional mal-adjust- 
ments on the causation of disease When ehcited with care, the personal 
history will reveal the personahty of the individual and thus provide a better 
evaluation of the history 
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SPECIAL OR SYSTEMIC INTERROGATION 

Depending on which system or systems of the body arc incriminated oi 
considered involved, on the basis of the patient’s history, specific intcrrogalior 
of the patient is earned out with a view to eliciting the maximum amount 
of information about that system For instance, with a chief complaint ol 
abdominal pain, suspicion would naturally fall on the alimentary system and 
specific questioning would be directed towards symptoms like appetite, flatu- 
lence, vomiting, eructations, constipation and diarrhoea 

RESUME AND DIAGNOSTIC IMPRESSIONS 

At the end of the history, a short summary or resume outlining the salient 
or important facts of the case is prepared The diagnostic impressions or 
tentative conclusions of the examiner arc then added Routine adoption of 
such a plan tends to narrow down the subsequent field of exploration and 
cut out unnecessary examinations or investigations It is important to note 
that a disorder or disease (such as cardiac neurosis) may at times be uninten- 
tionally or inadvertently provoked cither by autosuggestion or by a stray 
remark from the physician (iatrogenic or latric disorder), or through some 
faulty technical procedure or treatment (iatrotcchnical disorder) 


2 Symptomatology 


Subjective manifestations or phenomena complamed of or expenenced by 
patients, m association with disease-processes are referred to as symptoms 
They are of great diagnostic value, when properly elucidated, interpreted and 
analyzed and may, at times, suggest the right diagnosis even before physical 
examination is earned out 

A study of symptoms is an integral and preliminary part of any chmeal 
examination The science of symptoms is called symptomatology A group 
or ensemble of symptoms, characteristic of a disease-process, is referred to as 
a symptom-complex By pathognomonic symptom is meant a symptom charac- 
teristic enough to clinch the nght diagnosis 

It is important to realize, that a symptom, although strongly suggestive of 
disease of one system, may also be encountered in diseases affecting one or 
more of the other systems For instance, dyspnoea, although suggestive of 
heart disease, may also be noted in respiratory and renal diseases Similarly, 
fits or convulsions, although usually neurological in origm, may be due to 
heart disease (Stokes-Adams attack) or renal failure 

CLASSIFICATION OF IMPORTANT SYMTOMS 


1 Cardiovascular 

2 Respiratory 

Dyspnoea 

Cough 

Prccordial pain 

Expectoration 

Palpitation 

Chest pam 

Oedema 

Dyspnoea 

Syncope 

Haemoptysis 

Hoarseness of voice 
Stndor 

3 Gastrointestinal 

4 Neurological 

Abdommal pam 

Fits or convulsions 

Anorexia 

Vertigo 

Vomitmg and Nausea 

Headache 

Haematemcsis and Melaena 

Involuntary movements 

Flatulence (gas) 

Coma 

Jaundice 

Disturbance of vision 


11 
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Constipation 

Diarrhoea 

Dysphagia 

Hiccough 

Abdominal distension 


5 Genitourinary 
Unnary disturbances 
Hacraaluna 
Impotence 


Disorder of speech 
Motor weakness 
Tinnitus 
Deafness 

Pam in the upper limb 
Pamm the lower limb 
Sensory 5 >Tnptoms 
6 MlsccUancous 

Fc\'cr 

Pallor 

Loss of weight 

Backache 

Pigmentation 


The majonly of symptoms mentioned above arc considered in alphabetical 
order m this chapter The remaining s>Tnptoms arc incorporated in appro- 
pnate chapters dealing with the various symptoms 


STUDY OF INDIVIDUAL SYMPTOMS 


ABDOMINAL PAIN 

Abdominal pain, bkc pain in any other part of the body, may be looked 
upon as a safety device or beneficial manifestation on the part of Nature, 
as It warns the sufferer of something being wrong 
Pain may be of several varieties, viz (1) superficial pain, which is felt in 
the cutaneous structures , (2) deep pam in the bones, muscles and blood 
vessels , (3) \isceral pain, due to distension, ischaemia or obstruction of 
viscus , It IS heavy, dull, spasmodic and deeply situated , (4) referred pain, 
although ansing in a deep-seated point is felt superficially in the cutaneous 
structures , it is continuous, superficial, localized and associated with tender- 
ness, (5) conditioned pam anses on movement and after trauma (long after the 
trauma has healed) (6) psvehogeme pam, which has no physical or organic 
basis, and depends on the mental sphere 

Abdominal pain may be of panclal ongin, due to imtalion of spinal nerves, 
true abdominal visceral pain, referred pain or somatic pain Man^ sensa- 
tions, not ordmanly described as pam, may arise from the same type of stimulus 
Thus burning, gnawing or vague fullness may each be initiated by the same 
stimulus that is capable of producing pam 

CAUSES 


(1) Causes mthm the abdonunal na// Neuralgia, fibrositis, herpes zoster 

(2) Intra-abdommal causes (a) Visceral Intestinal, biliar>’ or renal 

inflammation of gastrointestinal tract, liver, gall- 
bladder, ^dney or ovary , mesentenc artery tlirombosis (b) Peritoneal 
Inflammabon of pentoneum, or perforative peritonitis, peritoneal deposits 
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(3) Extra-ahdommal causes Coronary ocxlusion, pneumonia, diaphrag- 
matic pleurisj', referred pam from spine 

METHOD OF INQUIRY 

(1) Nature of onset : Gallstone or renal cohc may start suddenly without 
previous indication of disease Pam of peptic ulcer is referred to as distress or 
discomfort weeks before the actual pam starts 

(2) Site of pam or discomfort : 

(fl) Epigastric Peptic ulcer, acute appendicitis (dunng the first few hours), 
acute cholecystitis, mild inflammatory lesions of small mtestme, functional 
spasm Midepigastnc discomfort may be due to disease of hver, bile ducts 
or pancreas 

(b) Umbilical (or pen-umbihcal) Functional or orgamc disease of small 
mtestme 

(c) Upper right quadrant . Disease of hver, gaU-bladder or bihary passage 

(d) Upper left quadrant Pressure type of pam or discomfort may be due 
to pocketing of gas m the splenic flexure of the colon , aflTections of pancreas, 
spleen, transverse colon, splemc flexure or upper part of descendmg colon 

(e) Lower left quadrant Spastic colon, cohtis, diverticuhtis, obstructive 
lesion of colon, disease of left urinary tract or left adnexa 

(f) Lower right quadrant Diseases of appendix, terminal ileum, mesentery 
and caecum Also, to be taken into consideration are retropentoneal affec- 
tions, nght adnexal diseases and lesions of spinal cord and vertebrae 

(g) Back pam Common duct or uretenc calculus, lesions of kidney or 
pancreas, mesentenc glandular disease Involvement of postenor panetal 
pentoneum or mesentenc attachment of bowel may also be associated with 
pam m the back 

(3) Character and seventy of pam. A peptic ulcer patient usually complams 
of a gnawing or bummg type of pain Colicky pam, due to spasm, is often 
agonizmg m character and may be due to stone within the common bile duct 
or ureter At times, the pam in such cases is not intermittent or cohcky, 
but is shght at the onset, steadily becommg more intense In mtestmal spasm, 
pam IS rhythmically intermittent, with brief penods of intense pam followed 
by longer intervals of remission When an actual attack of pam is not ob- 
served, the seventy of the pam can be judged on the basis of analgesics re- 
quired , m severe cases, complete inactivity may be caused by pam 

% 

(4) Duration and penodicity of pain : Pams of bnef duration are, as a 
rule, of mechamcal ongm, as m renal cohc Long-lastmg pains are usually 
due to orgamc disease, either inflammatory or neoplastic The pam of peptic 
ulcer occurs m bouts, lasting for weeks or months, mterspersed with varying 
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intervals of freedom The pain of pelvic inflammatory disease lends to increase 
dunng menstruation A constant pain, lasting for weeks or months, suggests 
the possibility of malignancy or a low grade inflammatory process, in contact 
With the peritoneum 

(5) Radiation Pam of renal colic maybe referred to the testicle or labia, 
and that of gall-bladder disease to the angle of the right scapula , interscapular 
pmn mfly he due to chronic psncrcjititis 

(6) Pafn relationships Attacks of pain may coincide with certain phy- 
siologic functions or bodily activities (a) Relation to ingestion of food 
In duodenal ulcer, pam and discomfort occur Uvo to four hours after the 
ingestion of food Pam coming on within a few minutes of eating is not 
commonly due to an organic lesion, although it may be due to reduced stomach 
capacity from malignancy Since eating provokes active peristalsis, the 
arrival of a peristaltic wave to the zone of inflammation williin the small or 
large bowel may initiate pain or distress Attacks of biliary colic frequently 
occur about three to five hours after the intake of a heavy meal [b) Relation 
to physical effort Pam after a car-nde or bus-ridc on a bad road may be 
due to the displacement of a renal or gall-bladder calculus Adhesions or 
peritoneal bands may predispose towards abdominal discomfort dunng phy- 
sical exertion or change of posture (c) Quality of food Fats may initiate 
gall-bladder attacks Roughage may produce discomfort in patients with 
functional or organic disorders Food idiosyncrasy is suspected when symp- 
toms occur repeatedly after certain foods only 

(7) Relief of pain Pam of peptic ulcer is commonly relieved by taking 
food or alkalis and by vomiting Pam of gallstone or urctcnc colic may only 
respond to opiates Epigastric pain that is worse on lying down and relieved 
by sitting up suggests diaphragmatic hernia or pancreatitis 

(8) Associated sjTnptoms Vomiting is common with gallstone colic 
Also associated are a catch in the breath and perhaps jaundice Dysuria 
and haematuna are common in renal colic The association of urticaria with 
abdominal pain should make one think of an allergic disturbance 


AEROPHAGIA 

Excessive swallowing of air into the gastrointestinal tract, independently of 

eglutition, IS referred to as aerophagia, aerophag), cnictatio iicnosa or ns 
air-swallowing ” 

Nomally, the small amount of air that is swallowed by all 
M d!fn 'f of solids, liquids or saliva, occasions 

nellfdT^° ^oogh the mouth (cructaUon) “r ex 

pelled per rectum (passage of flatus), whenever in excess Wh.n hr. 
«uU..o„ of ^ el;- 
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sites, its evacuation or passage is attended by unpleasant subjective mani- 
festations, the condition, no longer physiological, is referred to as aerophagia. 
Contrary to common belief, air or gas is not generated within the stomach or 
intestines (except perhaps in carbohydrate dyspepsia), but is swallowed through 
the mouth, often at unbelievable rates Over sixty per cent of intestinal gas 
IS swallowed air, whilst only ten per cent is attnbutable to intestinal fermenta- 
tion of food 

CAUSES 

(1) Dietary habits Aerated waters, cokes, beer, bolting of food, excess 
of fluids, chewing gum 

(2) Addictions Smoking, alcohol, betel nut, pan habit 

(3) Oral causes hyper- or hypo-sahvation, xerostomia, mouth-breathing 

(4) Gastrointestinal causes Gastritis, duodenitis, ulceration, hiatus hernia, 
cholecystitis, cholelithiasis, imtablc colon 

(5) Psychogenic Anxiety states, neuroses, depression, emotional dis- 
turbances 

(6) Miscellaneous Post-nasal dnp, post-operative swallowing of air, 
angina pcctons or myocardial infarction, pulmonary embolism 

The importance of aerophagia lies in that, by provoking severe symptoms. 
It may either mask or simulate senous organic diseases (e g cholecystitis, pan- 
creatitis, angina pectoris, myocardial infarction, peptic ulceration or gallstones) 
Besides symptoms^ such as frequent belching or eructation, post-prandial full- 
ness or distension, intestinal flatulence, borborygmi, early satiety, hiccups and 
passage of flatus per rectum, aerophagia may give nse to important clinical 
syndromes or functional disorders, viz (1) Eructatio nervosa or penodic, 
functional, oesophageal belching, a form of exhibitionism in a confirmed 
neurotic (2) Magcnblasc, with a massive “air-bubble” in the stomach and 
unpleasant side-effects (3) Pseudo-angina or angina-like pain in the chest 

(4) Gastric pneumatosis with a feeling of suffocation and shallow breathing 

(5) Splemc flexure syndrome with trapping of air within an angulated splenic 
flexure, resulting in chest pain, palpitation, choking, apprehension and a 
wrong diagnosis, at times, of coronary heart disease 

DISORDERS OF APPETITE 

By “appetite” is meant a “desire for food” or “the pleasure of eating” 
Disorders of appetite, which include increase, decrease or perversion of appetite, 
may anse from diverse causes and in many ways 

Loss of appetite or “loss of desire to eat” is described as anorexia, “lack of 
desire to eat” as “physiological anorexia” or satiety and absence of satisfaction 
after eating as acoria, and a “fear of eating” because of past or present un- 
pleasant experiences after eating is referred to as sitophobia (c g in peptic 
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ulceration) Exaggerated or excessne appetite, with food-ingcstion m excess 
of metabolic requirements, of orgamc or functional origin, is descried as 
polyphagia or hyperorexia, and excessive hunger or urge to ingest food soon 
after eating (usually secondary to hysteria or obsessional ps>chosis), even in 
the absence of a desire to eat, as bnhmxa or “wolfs hunger*' Excessive appe- 
tite may be encountered m diabetes mellitus or thyrotoxicosis 

A penersion of appetite or craving for unusual or abnormal foods is dcs- 
enbed as parorexia This may be for accepted items of diet (c g salt, sugar 
or spice), for so-called inedible items or unusual substances (c g chalk, plaster, 
earth, leaves or hair) m which case it is referred to as gcophagia or pica^ or 
for offensive items (such as faeces or unne) as in allotnophagia Per\crted 
appetite may be met with at times in children with helminthiasis, women 
dunng pregnancy and in the insane 

Hunger is not synonymous with appetite, being defined a physiological state 
caused by depnvation of food and abolished or rclic\cd by the ingestion of 
food It IS associated with so-callcd “hunger-sensations’* (eg cpigastnc 
pang, imtabihly, weakness, tiredness, trembling and dizziness) and “hunger 
behaviour*' (eg excessive motor activity) Exccs5i\e craving for fluids or 
water is referred to as thirst 

Anorexia and thirsty m view of their importance, arc dealt with separately 


ANOREXI A 

A marked decrease or absence of the sensation of hunger This symptom 
may be associated w'lih a wade vanety of diseases and may be rclati\c 
or absolute 


CAUSES 


(1) Physiological Inactive life, irregular eating or drinking, cxcc 5 si\c 
carbohydrate consumption between meals 


(2) Infections and chrome diseases Acute fcbnlc illness, pulmonary tuber- 
culosis, congestive cardiac failure, uraemia, cirrhosis of liter 

(3) Lessened metabolism Addison’s disease, myxoedema 

(4) Avitaminosis Particularly deficiency of titamm B-complex 

(5) Local gastric causes Carcinoma, gastritis 

(6) Endocrmopathies Panhypopituitansm, hyperparathyroidism 

(7) Neurosis Depressive psychosis, anorexia nervosa 


J^ZT A be noted Aversion for mdk 

on alkahsnvbJst S r ^ ^ alkalosis (in pepue ulcer cases kept 

Sriota’ “ “““-toed m earjj cases of easlnc 
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METHOD OF INQUIRY 

(1) History of emotional upset or of neurosis 

(2) Fe\er Presence of persistent fever suggests infection like tuberculosis 
or subacute bactenal endocarditis 

(3) Dietary history to suggest possibility of malnutntion and avitaminosis 

(4) Loss of n eight Rapid loss of weight in malignancy, such as carcinoma 
of stomach 

(5) History of taking drugs (which are known to depress appetite) like 
amphetamine, ammonium chloride, sulphonamides 

(6) History of chronic alcoholism suggests chronic gastntis or cirrhosis 

(7) Associated symptoms Physical and mental retardation m myxoedema, 
pigmentation of skin in Addison’s disease, dyspnoea and oedema in cardiac 
failure 


BACKACHE 

Pam m the back or along the spinal column is a very common symptom, 
due to a vanety of causes The diagnostic problem is more or less the same 
as with pain anywhere else m the body In the case of backache, a careful 
history is often of great value in diagnosis 

The pain may be mild or severe, sharp, dull or aching in character, constant 
or penodic, increased by rest or movement, unilateral or bilateral, localized 
or diffuse and affecting a solitary region (cervucal, dorsal, lumbo-sacral, sacro- 
iliac, coccygeal) or the entire spine Low backache is particularly common 
in clinical practice 

CAUSES 

(1) Lesions of the \ertcbral column Prolapsed disc, trauma, spondylitis, 
osteoarthritis, osteoporosis, carcinomatous deposits, Paget’s disease 

(2) Lesions of soft tissues (ligamentous and muscular causes) Fibrositis, 
myositis, ruptured or strained ligaments or muscles 

(3) Lesions of spinal cord Spinal tumour, syphihtic myelitis 

(4) Faulty posture flat feet or bodily deformity 

(5) Intrathoracic, mtra-abdominal or pehic diseases {reflex causes') Diseases 
of stomach, gall-bladder, pancreas, aneurysms, kidney affections, salpingitis, 
ovarian tumours 

(6) Psychogenic Hysteria, anxiety state, neurasthenia, “railway spine” 
METHOD OF INQUIRY 

(1) Site and character of pains The pain is sacral or sacroihac in pelvic 
diseases The pain of prolapsed disc tends to vary, with remissions and re- 
lapses 
2 



18 syMPTOMATOLOGY 

f2) Mode of onset Acute onset m lumbago and prolapsed mtcrvertebral 
dv«i In spmal subarachnoid haemonhage, a sudden and agonizing local 
pam in the back is usually accompanied by root pains and sciatica In dis- 
secting aneurysm, the patient may complain of severe pam in chest, abdomen 
or groins 

(3) Distribution of pain The pain of prolapsed disc is often localized 
to one side and low down over the ilio-sacral region The pam extends into 
the buttock and corresponds to the distribution of one or more nerve roots 
Pams, due to diseases of joints, ligaments and muscles have no such anatomical 
distributions 

(4) Duration In disc lesions, backache usually precedes root-pain 
(lumbago before sciatica) and recurrent attacks of backache tend to be more 
and more severe Short duration and acute pam are characteristic of lumbago 

(5) Aggravating or relieving factors Pelvic pam m women is worse during 
menstruation Disc pain is aggravated by movement, exertion and bending 
forward, but is eased by resting, particularly m some special position 

(6) History of injury, recent or remote Fractures of the vertebrae can 
occur from relatively minor injuries, especially m the presence of bone disease 

CHEST PAIN 


INTRODUCTION 

Pam is an unpleasant perception caused by stimulation of sensory end- 
organs and afferent tracts Its appreciation depends to a great extent on 
the “threshold” of the individual to pain Antenor thoracic pain is one of 
the commonest and most important symptoms of cardiovascular and respiratory 
diseases 


TYPES 

Amongst the common sites of maximum intensity or localization of antenor 
thoracic pain are (1) retrosternal or substerna! pain, which is frequently 
associated with orgamc heart disease, but may be extracardiac (as m mediastinal 
new growths) , (2) precordial pain, over the region of the heart , (3) left 
mframammary pam, often functional m origin , and (4) left supramammary 
or upper left parasternal pain 


CLASSIFICATION OF CAUSES 
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(2) Affections of the mammary glands Chronic mastitis and pre-menstrual 
pain 

(3) Muscular affections Myositis, myofibrositis, epidemic myalgia and 
pectoral strain 

(4) Diseases of nerves Herpes zoster, neuritis, neurofibromatosis, pressure 

on nerves and intercostal neuralgia 

(5) Diseases of bones and joints Costo-chondral arthritis (Tietz’s syn- 
drome), slipping rib, local nb lesions (such as metastasis and myeloma), hga- 
mentous strain of cervico-dorsal spine, osteoarthntis of spine, rupture or 
prolapse of sixth cervical intervertebral disc, scalenus anticus syndrome and 
scapulo-humeral or shoulder-hand syndrome 

B Intrathoracic causes • 

(1) Diseases of the heart Angina pectons, coronary occlusion, mter- 
mediate coronary syndrome, pericarditis, myocarditis and endocarditis 

(2) Diseases of the aorta Aortic aneurysm, dissecting aneurysm, aortalgia 

and specific aortitis 

(3) Diseases of the respiratory system Pleurisy, pneumo-thorax, acute 
pulmonary embolism, pneumoma, massive collapse, lung abscess, carcinoma 
of lung, tracheitis and bronchitis 

(4) Diseases of the mediastinum Mediastimtis, mediastinal new growth 
and mediastinal emphysema 

(5) Diseases of the oesophagus Cardiospasm, oesophageal spasm, oeso- 
phageal ulcer and oesophageal obstruction 

(6) Diseases of the diaphragm Acute diaphragmitis, diaphragmatic tic 
or flutter, diaphragmatic hiatus or para-oesophageal herma 

C Extrathoracic causes . 

(1) Intra-abdominal disease Peptic ulcer, colomc distension (splcmc 
flexure syndrome)j gastrophrenic or gastrocardiac syndrome, diseases of the 
gall-bladder, fiver abscess, subphremc abscess and acute pancreatitis 

(2) Neurological diseases Tabes dorsalis, transverse myelitis, disseminated 
sclerosis, spinal tumour, fractures and segmental pams of radiculitis 

(3) Endocrine causes Menopause, premenstrual pain and pheochro- 
mocytoma 

(4) Spinal pain Degenerative changes in the lower cervical or upper 
thoracic spme may give rise to pain which is referred to the antenor chest 

(5) Psychogenic causes Neurocirculatory asthema and cardiac neurosis 
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method of isqhirt 

(1) Onset Acute in myocardial infarction, pancarditis 

(2) 5'1/e or location of pom Pam midstemal or substemal m angina. 

(3) T^p^ of pair Pressmg, constnetmg, Mce-Iike, mere heaMness or 
bummE tjpe of pam m angma , dull lieas^ feeling beneath the left breast 
m nemcK^uIatorj asthenia. Pam ansmg from the pleura is sharp and 
worse on breathmg or coughmg. In mahgaant tumours of the mediastmum 
or m aortic aneurysm, pam is constant and of a boring quahtj In dissectmg 
aneui>-sm there is a set ere tearmg pam ma.Tamal m mtensiU at the onset. 

(4) J^diatioroffoin Fam of angina or of myocardial infarction may 
radiate to shoulders or arms or into the neck ox jav.'s Pam Vihich radiates 
alone the course of one or two intercostal neries usually has its oncin m 
some part of the local sensory apparatus 

(5) Preapitairrg or eggraraUrg aruses Effort or exntement tends to 
pieapitate pain or discomfort m angina pectons The ''heartache'^ m neuro- 
circulatory asthema is related to fatigue rather than to effort Pam associated 
with o^'eteatlng and recumbency is characteristic of hiatus hernia. Oeso- 
phageal pam IS aggravated by sn'allowing. Pam due lo diseases of thoraac 
cage IS as a rule aggravated by coughing sneezing or stramine Pam of dry 
pleunsy tends to be aggra\'ated by lying on the affected side and relieted by 
lying on the sound side Pam of pencarditis may be eggra\*ated by breathmg, 
coughing, svrallowing or tnistmg the trunk, ^5yo5ltl5 affecting the pectoral 
muscle nill be aggravated by moi-emcnt or contraction of the muscle 

(6) Reli^ of pam Pam of angina can be relie\ed by resting or by mtro- 
glyceniL Pam of pencarditis may be abated by leaning fomurd in the sitting 
posture 

(7) Duration of pair Pam of neurocirculatoiy asthenia may last seieral 
hours ox days and may be almost constant. Pain of angina usu 2 ll\ lasts for 
few seconds 

Associured features Frequent sighing and palpitation are common 
m neurocuculatory asthenia , sweating and dy^spaoea may accompany pain 
of my ocardiai infarction Haemopiy'sis is common m pulmonary infarction 




Coma may he aeSufd cs a state of prolonged uccousciousu^ from which 
toe patient cannot be aroused. It ina> be preceaed b. a state of stupor or 
omimshed conscio^ess. Tne oistmcuon between coma and svneo^ is a 

SiTJ'S, ® nnconscious state Infomation 

from reiatnes or witnesses wffl often preside Miluable data, from 
^hidi It IS posaVe to arrive at a Ukeh cause. ^ 



COMA 21 


CAUSES 

(1) Cerebrovascular Intracranial haemorrhage/haematoma, artenal or 
venous thrombosis, embolism 

(2) Intracranial infections Menmgitis, encephalitis, cerebral malana 

(3) Intracranial space occupying lesion (SOL) 

(4) Head injury 

(5) Epilepsy 

(6) Intoxication Poisomng with barbiturates, alcohol, organophosphorus, 
etc 

(7) Metabolic Uraemia, diabetic coma, COg narcosis, hypoxia, alkalosis, 
acidosis, hyper- and bypo-natraerma 

(8) Endocrine causes Myxoedema, Addison’s disease, pituitary apoplexy 

(9) Late stages of cerebral degeneration 

(10) Physical agaits Electnc shock, sunstroke, hypothenma 

(11) Psychogenic 

METHOD OF INQUIRY 

(1) Type of onset Onset is sudden m cerebrovascular acadents, concussion 
and epilepsy , gradual in cholaerma, uraerma, diabetic coma and other toxae- 
mias, chrome subdural haematoma 

Rapid onset, over a penod of a few hours, suggests mtracramal haemorrhage, 
embohsm, or a toxic state 

(2) History of recent head injury A careful examination of the cramum 
for recent head mjury is essential in every case of coma, especially when a 
history is not available 

(3) Previous attacks They suggest epilepsy, diabetic coma, or cerebro- 
vascular lesions 

(4) History of taking drugs such as barbiturates or morphia Exposure 
to poisonous gases, like carbon monoxide 

(5) Pre-existing illnesses, such as diabetes (hypoglycaerma or hypergly- 
caemia), cerebrovascular accident, renal disease (uraemia), cirrhosis (cholaemia), 
alcoholism, drug addiction, past history of psychiatnc or orgamc brain disorder 

(6) Preceding symptoms, such as fits, headaches or vomiting Memngitis 
or encephalitis may be preceded by headache and vomitmg Recent symptoms 
of headache, personahty change, or insidious hemiparesis may suggest a tumor 

Complete absence of premomtory symptoms suggests a primary mtra- 
cramal vascular lesion or an epileptiform attack A history of severe psycho- 
logical disturbance, e g depression, is suggestive of self-admimstered intoxica- 
tion with drugs, e g soporifics or sedatives 
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(7) History of fever may be obtained m intracranial infections 

(8) Exposure to heat or the sm History of prolonged exposure to high 
temperatures or to the heat of the sun may be obtained in coma from sunstroke 
or heat hyperpyrexia 


CONSTIPATION 

Constipation means an undue delay in the evacuation of faeces This 
may be due to abnormal retention of faecal matter or delay in the discharge 
of excreta from the rectum Other symptoms, such as abdonunal discomfort 
or fullness and flatulence, may be associated with constipation 

One of the commonest of human ailments, particularly in civilized countries, 
constipation may be regarded as a normal “variant” rather than a disease, in 
view of its high incidence 

Mechanism Constipation is ascnbable to a multiphcity of factors 
(1) Mechamcal impediment to the forward movement of intestinal contents 
(as m caremoma of colon) (2) Excessive pcnstaltic activity of the colon with 
spasticity The excessive tone and segmental action withm the colon prevents 
propagation of penstaltic waves (3) Deficient peristaltic activity, with aloma 
or dilatation of the colon (4) Deficient or absent defaecation reflex, a con- 
ditioned reflex acquired dunng infancy' but frequently lost through faulty 
habits or neglect (5) Autonomic imbalance, between the sympathetic and 
parasympathetic nervous systems (6) Vitamin B-complex deficiency 

Three mam types of constipation are recognizable (1) Colonic constipation, 
where defaecation is normal but the passage through the colon, of excretory 
contents, is delayed , (2) dyschezia, where the colonic movement is normal 
but evacuation or defaecation is defective , and (3) inadequate bulk of faeces 


CAUSES 


(1) Simple constipation (a) Dietary factors, lack of roughage , (6) abuse 
of laxahves , (c) diminished expulsive power due to weakness of abdominal 
muscles or of pelvic floor , and {d) atony or delay in the rectum due to bad 
traimng or lazy habits 

(2) Organic disease of upper alimentary tract Pj-lonc stenosis, intestinal 
obstrucuon, defiaent reflex activity of intestines due to organic disease of 
Drain or spinal cord 

O'- oferriic/ion of colon Pressure on colon from rvithout, e g , 
colon ganglion blocking agents, opium , spasUc 
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METHOD OF INQUIRY 

(1) Nature and amount of habitual diet There may be inadequate bulk 
for stimulation or insufficient intake of hqmds may be responsible for undue 
dryness of the faeces 

(2) Use of laxatives or purgatives over a long time 

(3) History of taking drugs which have a constipatmg effect, such as opium 
denvatives or astnngent antacids 

(4) Vomiting in carcinoma of pylonc antrum or stenosmg duodenal ulcer 

(5) Duration Symptoms of recent constipation and mdigestion in middle- 
aged or elderly patients should suggest mahgnancy of the colon 

(6) Pam Cramp-hke abdommal pain with anorexia and fullness after 
meals may suggest a diagnosis of spastic colon 

CONVULSIONS AND FITS 

Convulsions may owe their ongin to many and vaned disease processes, 
including orgamc diseases of the central nervous system and systemic disease 
an 3 rwhere in the body 

TYPES OF CONVULSIVE SEIZURES 

Convulsions or fits can be classified into several types according to the 
manifestations exhibited dunng the attack , they may call attention to the 
actual region of the brain mvolved in causation of the seizure 

(1) Jacksonian (local) seizures occur almost exclusively in patients with 
orgamc lesions in the cortex, tumour, birth injury, infection or trauma A 
focal seizure starts with twitching of one part of the body, usually the distal 
part of an extremity It may start in the fingers, then spread to the forearm, 
arm, face and then the leg on the same side If the movements spread to the 
opposite half of the body, consciousness is lost, and the clmical picture is that 
of a grand mal attack The power of speech may be impaired or lost, if the 
convulsive movements mvolve the donunant side of the body 

(2) Grand mal attacks The majority of patients with convulsions suffer 
from grand mal epilepsy In its classical form, it consists of premomtory 
symptoms or an aura, which is followed by an epileptic cry, loss of conscious- 
ness and general tome and dome movements 

(3) Lennox’s triad These usually occur in childhood and consist of 
(a) Myoclomc jerks Sudden bnef jerks locahsed or generalised can occur 
in conjunction with idiopathic grand mal m adults The myoclomc jerking 
so common on dropping off to sleep is of no pathological significance (b) 
Akinetic seizures sudden loss of tone in the muscles of the body The 
patent may fall on the ground (c) Typical petit mal attacks, with transient 
loss of contact with the environment 
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(4) Psychomotor attacks (Temporal lobe epilepsy) In the majority, 
there is a bnef loss of consaousness , rarely penods of mental cloudiness or 
amnesia lasting hours or days The minor attacks of psychomotor epilepsy 
resemble those of petit mal, except that in the former, the duration of attacks 
IS longer and the range of muscular movements greater The aura often 
suggest temporal lobe attacks 

(5) Reflex epilepsy It is most commonly grand mal or focal, although 
petit mal can also occur in children The attacks occur in response to some 
fixed and clearly recognised sensory stimulus, usually auditory or visual, or 
at times sudden loud noise or any strong interrupted light source such as 
television 

Atypical seizures Prolonged penods of mental cloudiness or automatic 
behaviour with complete amnesia are desenbed as psychic equivalent attacks 


CAUSES 

(I) Idiopathic, Absence of organic factors 

(n) Symptomatic, 

A Local causes 

(1) Neoplasms Tumours, pnmary or secondary hydrocephalus 

(2) Inflammatory conditions of brain or meninges Meningitis, encephalitis, 
neurosyphilis 

(3) Head injuries 

(4) Congenital abnormalities Cerebral diplegia, porencephaly, tuberous 
sclerosis 

(5) Degaxerations Diffuse sclerosis 

(6) Circulatory disturbances Cerebral vascular accidents, hypertensive 

encephalopathy, Siokes-Adams syndrome 


B General causes 

(1) Toxms Exogenous alcohol, lead, cocaine Endogenous — eclamp- 
sia, uraemia, cholaemia 

(2) Anoxemia Asphyxia 

(3) Metabolic disorders Alkalosis, hypocalcaemia 


METHOD OF INQUIRY 

CMkooT acute infections 

infections, idiopathic epilepsy Middle aee 
Ne plasm, trauma Old age Cerebrovascular'conditisf neoplasm ' 
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(3) Type of seizure Fits, which occur in patients with cerebral lesions, 
are usually of grand mal type, less commonly psychomotor, and rarely of peti- 
mal type A focal convulsive movement at the onset of a seizure, suggests 
the probabihty of a localized cerebral lesion 

(4) Recurrent attacks Recurrent convulsions are likely to occur in epi- 
lepsy, subdural haematoma, hypoglycaemic states, vascular dysfunctions, 
intracramal tumours, lead poisomng and hystena 

(5) Family history Suggests idiopathic epilepsy 

(6) Prodromata or aura Unusual prodromata or aura, especially of local 
nature, indicates the presence of a local lesion in the brain An olfactory or 
auditory aura pomts to the temporal area, and a uriform visual one to the 
occipital area 

(7) Transient paresis This may occur in focal epilepsy (Todd’s paralysis) 

(8) Other neurologic symptoms Symptoms, such as headache, localized 
paralysis and mental changes, should be inquired into 

(9) Factors which precipitate seizures such as fever, may prove important 
in diagnosis 

(10) Past history of infections, illnesses and other systeroic diseases, which 
may be associated with cerebral lesions or sequelae 

COUGH 

The act of coughing is a defence mechamsm that helps to keep the lower 
respiratory passages clear, protects them against the entry of foreign matenals 
from outside, and prevents stagnation of secretions within the air passages 

Cough is a sudden and vanable expiratory thrust of air from the lung and 
through the air passages, associated with phonation, which momentanly 
interrupts the physiological pattern of breathing It may be shght, moderate 
or severe, occasional or paroxysmal, recurrent or continuous, transitory or 
persistent, painful or painless, dry (unproductive, useless) or loose (associated 
with expectoration) The intensity of a cough is not necessarily in keeping 
with the seventy of the causative disease For mstance, the cough may be 
slight or neghgible m bronchogenic carcinoma, whilst in functional disorders 
or hystena, it may prove most distressing 

Whilst cough with expectoration usually suggests involvement of the lungs, 
bronchial tubes or upper respiratory passages, a dry unproductive cough is 
indicative of congestion of pharynx or larynx, early disease of lung-tissue, 
pleural involvement or reflex imtation Of the five major or cardinal symptoms 
of respiratory disease, viz cough, expectoration, dyspnoea, haemoptysis and 
chest pain, cough is unquestionably the commonest 
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Mechanism The afferent pathway includes the sensory end organs within 
the pharynx, laiynx, trachea and bronchi, and sensory fibres within the ninth 
and tenth cranial nerves The act of coughing, usually compnses of a sudden 
and severe or violent expiration after a deep inspiration and closure of the 
vocal cords, and may be associated in severe cases withbronchospasm or glottic 
spasm, resulting m dyspnoea, cyanosis, anoxia and (very rarely) death 
Types of coughs • Many difTerent and at tunes, highly charactcnstic types of 
cough, may be identified, e g (1) the dry and irritable cough of early pulmonary 
tuberculosis, maximal on waking up and in the early night , (2) the dry and 
hawking cough of chrome pharyngitis, laryngitis, tracheitis or neurosis , (3) the 
dry, nocturnal cough of chrome pharyngitis and enlarged uvula , (4) the dry, 
reflex cough of diaphragmatic imtation, peritomtis, gastritis, car diseases 
and pencardihs , (5) the barking cough of hystena or nervousness , (6) the 
gander or brassy or metallic cough of mediastinal tumours or aortic aneurysms , 
(7) the short and suppressed cough of pleunsy or acute lobar pneumonia with 
pain , (8) paroxysmal cough of whooping cough, bronchial spasm or carci- 
noma, The most distinctive of all coughs is that encountered in pertussis, because 
of the characteristic sound of the whoop , (9) smoker's cough may occur at 
any time since here respiratory tract inflammation is chronically present, it 
is charactenstically provoked by smokmg 


CAUSES 


(1) Infections of respiratory tracts (a) Acute Laryngitis, tracheitis 
bronchitis (b) Chrome Chrome laryngitis, bronchitis, bronchiectasis 
pulmonary tuberculosis 

(2) Mechanical irritation of respiratory tract Foreign body, inhalation 
of irntant gases, smoker’s cough, pneumocomosis, chronic sinusitis, broncho- 
gemc caremoma 


(3) Extrapulmonary (non-respiralory) causes These induce cough through 
pressure on the trachea or bronchus, penetration or infiltration of the respira- 
tory tract or through secondary involvement of lung parenchyma (e g pulmo- 
nary congestion or mfarcUon) Aortic aneurysm, dilated left atnum (mitral 
^enosis), m^sive enlargement of heart, enlarged mediastmal lyraphnodes. 

media^nal tumours, substemal thyroid, diseases of pleura, diaphragm or 
oesophagus, left ventncular failure oiapnragm or 

(5) Pvck,ge„c ms Mental or emotional tension, tnsamly 
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METHOD OF INQUIRY 

(1) Onset Whether sudden or insidious ? The abrupt onset of a paroxy- 
smal cough, especially in children, may be due to the presence of a foreign 
body in the larynx or bronchus Severe cough may result from the inhalation 
of irritant gases 

(2) Character of cough A harsh, hoarse, or croupy cough suggests a 
laryngeal infection , with destructive lesions of the vocal cord, however, such 
as tuberculous ulceration or new g^o^vth, the cough becomes a toneless whisper 
A high-pitched brassy cough {gander or bovine cough, leopard’s growl) may 
result from pressure on the lower part of the trachea, mahgnant tumours, 
such as bronchial carcinoma or new growth of the thymus gland, from recurrent 
laryngeal nerve paralysis as in case of aortic aneurysm, large pencardial effusion, 
or dilated left atnum of mitral stenosis, or from a mediastinal swelhng Occa- 
sionally, a dramatic, loud and barkmg cough may be meant to draw attention 
and therefore hystencal 

(3) Dry or productive A persistently dry cough may be due to pulmonary 
tuberculosis, upper respiratory tract infection such as granular pharyngitis, 
post-nasal discharge associated with smus infection, hypertrophied uvula or 
latent middle ear infection Persistent expectoration is the cnterion by which 
chrome bronchitis is defined However it is also a common symptom in 
bronchiectasis, tuberculosis, bronchial asthma and chrome left heart failure 
especially mitral stenosis 

(4) Sputum Its colour and consistency should be inquired about Truly 
purulent sputum mdicates bactenal infection 

(5) Does It occur in spasmodic attacks ? A paraxysmal cough may occur 
in whooping cough, asthma, in certain types of bronchitis and pulmonary 
oedema When a paroxysmal cough is associated with unilateral wheeiung, 
a neoplasm or endobronchial disease should be suspected In the later stages 
of pulmonary tuberculosis, the cough may be productive and paroxysmal 
Cardiac cough may be paroxysmal, occurnng especially after exertion 

(6) Is It painful and distressing ? A dry, short and sharp cough, obviously 
producing pain and suppressed to avoid the pain, mdicates some lesion in- 
volving the lung parenchyma or pleura, for example pneumonia or pleunsy 

(7) Relation to posture, time of day and meals A productive cough aggra- 
vated by change of position always suggests pulmonary suppuration such as 
abscess or bronchiectasis An abnormally long uvula may cause mechamcal 
cough when the patient is recumbent A cough that comes on mostly at mght 
and IS reUeved by elevating the head may be due to congestive cardiac failure, 
lung or mediastinal tumour, bronchial allergy or diaphragmatic herma Sinu- 
sitis also may cause a mght cough, with a tickling sensation in the back of the 
throat The cough of tuberculosis, allergy or bronchiectasis is apt to be most 
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troublesome in the morning A cough increased by deglutition suggests a 
developmental anomaly, such as a broncho-oesophageal fistula, whilst a cough 
soon after meals may suggest chronic lung disease 


A charactenstic feature of sinus mfecUon, associated with chronic bronchitis, 
IS that the cough and sputum are most marked in the early morning , in mild 
cases, there may be little or no sputum dunng the day 

(8) Associated features Cough due to inhalation of certain types of dust 
IS usually occupational (pneumoconiosis) Dysphagia or change of voice 
suggests pressure on the oesophagus, trachea or mam bronchus 


DIARRHOEA 


The term diarrhoea indicates the evacuation of loose, liquid or unformed 
stools and is usually due to an abnormally rapid passage of food residue 
through the intestinal canal As a rule, the number of stools and the bulk 
of faecal matter per day are more m diarrhoea 

Diarrhoea may be caused by (1) organic disease of the alimentary tract , 

(2) excessive mechanical or chemical stimulation of penstalsis , or (3) a hyper- 
sensitive neuro-muscular mechanism, controlling the intestinal movements 
An incomplete evacuation of hard and scybalous masses m cases of constipation 
may lead to several attempts at evacuation per day (pseudo-diarrhoea), but 
the stools are well-formed and hard Diarrhoea may be acute, of sudden 
onset and short duration , or chronic, usually of gradual or insidious onset 
and long duration, often extending over years When diarrhoea is associated 
with the passage of blood, mucus and pus (frequently), the condition is usually 
spoken of as dysentery 


CAUSES 


Acute diarrhoea 


(1) Bacterial food poisomng due to living micro-orgamsms such as sal- 
monella. a Welchi, staph aureus, vibno cholera 

(2) Viral food poisoning as m summer diarrhoea 

(3) Chemical poisoning due to accidental ingestion of inorgamc poisons 
such as fungi or poisonous mushrooms 

(4) Food allergy due to aUergy to sea foods 

(5) So-called travellers' diarrhoea of obscure eUology 
Chronic diarrhoea 


Achlorhydna or hypochlorhydna 
operation. Vagotomy, gastrectomy. gastrojejuno-coUc fiLla 


(b) Gastric 
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(2) Intestinal diseases and operations (a) Chronic intestinal infection such 
as amoebiasis, bacillary dysentery, actinomycosis (b) Parasitic causes hke 
giardia lamblia or helminths e g strongyloides (c) Absorption defects 
Malabsorption syndromes (d) Operations Extensive resection or short 
circuit operations (e) Deficiency states Pellagra (/) Intestinal carbohy- 
drates dyspepsia (g) Ulcerative conditions Intestinal tuberculosis, ulcerative 
cohtis, Crohn’s disease (h) Functional colonopathies Cathartic colon due 
to prolonged use of purgatives, mucous cohtis (i) Chrome intestinal ischae- 
mia (mesentenc artery insufficiency) (j) Carcinoid tumour (k) Diverti- 
culitis 

(3) Pancreatic diseases and operations Total pancreatectomy, chronic 
pancreatitis, Zollinger-Ellison syndrome (hyperchlorhydna, diarrhoea and 
fulminating peptic ulcer) 

(4) Biliary fistula 

(5) Reflex Pelvic inflammatory, unnary tract or appendicular disease 

(6) Constitutional disorders Hyperthyroidism, diabetes melhtus, gastro- 
intestinal allergy, collagen disease 

(7) Organic neurological disease Tabes, intracramal disease 
METHOD OF INQUIRY 

(1) Age Early life parasitic, dysentery, abdominal tuberculosis, idio- 
pathic steatorrhoea Middle and old age colomc carcinoma, abuse of 
purgatives 

(2) Sex Colomc neurosis, hyperthyroidism and use of purgatives more 
common in women , colomc carcinoma in men 

(3) Constipation alternating with diarrhoea may suggest carcinoma of 
colon, colonic neurosis, gastrogenous diarrhoea, laxative habit or diverticuhtis 

(4) Relation to ingestion of food Diarrhoea of gastnc ongin is usually 
in mormng and immediately after each meal Diarrhoea repeated after certain 
foods suggests allergy 

(5) Abdominal pain Coheky abdominal pain associated with bouts of 
abdominal distension and vomiting indicates small bowel obstruction e g 
Crohn’s disease Dull aching or colicky abdominal pain poorly localised, 
constantly occumng after every meal but lacking the penodicity of ulcer 
pam is suggestive of chronic intestinal ischaemia 

(6) Duration Long duration of diarrhoea may rule out mahgnancy as 
the cause 

(7) Tenesmus or painful and recumng urge to defaecate may occur m 
bacillary dysentery, tuberculosis, ulcerative cohtis or diverticuhtis 

(8) Abdominal distension may be complained of in malignant disease or 
intestinal tuberculosis 
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(9) Nature of faeces Descnption as given by the patient will be ofhelp 
Thus m steatorrhoea the stools are large, pale and pasty , mucus and blood 
suggest amoebic or bacdiary dysentery, whereas large amounts of mucus will 
be passed m mucous colitis or ulcerative colitis Bloody diarrhoea indicates 
presence of ulceration (colitis or ulcerating tumour) Frequent but normally 
formed stools are suggestive of functional diarrhoea Normally formed stools 
preceded by passage of mucus are indicative of spunous diarrhoea in asso- 
ciation with some degree of colonic obstruction 

Frequent, soft, non-fatty stools may suggest diarrhoea of gastnc ongm 

DYSPHAGIA 

Difficulty m swallowing may result from painful, mechanical or nervous 
interference with the mechanism of deglutition The abnormal sensation of 
obstruction may be localized by the patient in the upper, middle or lower part 
of the oesophagus 

CAUSES 

(1) Inflammatory lesions or mechanical defects involving tongue, mouth, 
pharynx or larynx, e g stomatitis, cleft-palate 

(2) Upper oesophageal dysphagia Carcinoma (post-cncoid), pharyngocalc, 
diphtheria, retro-pharyngeal abscess, syphilitic stenosis, myasthenia gravis, 
bulbar palsy, iron deficiency anaemia (Plummer^Vinson syndrome) 

(3) Mid oesophageal dysphagia Carcinoma, extrinsic pressure from aneu- 
rysm or mediastinal tumour, foreign body, congenital stenosis 

(4) Lower oesophageal dysphagia Achalasia of the cardia, peptic ulcer 
of oesophagus, oesophagitis, simple stricture, carcinoma of oesophagus, 
caremoma of fundus of stomach 


METHOD OF INQUIRY 


(1) First decade Congemtal atresia or stenosis, achalasia Second 

decade oesophagitis from accidental dnnking of corrosive substance, con- 
gemtal stenosis, achalasia. Third decade achalasia Fourth and fifth 
decadw syndrome of iron deficiency anaemia of females Fifth decade 
onwards peptic ulceration of oesophagus, caremoma of oesophagus, pha- 


^ intermittent symptoms suggests 

a of cardia, progressive persistency mdicates stenotic causes 

b.dy„frs;i5";", » '■'■"■s" 
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(4) Relation to solids and liquids Equal difficulty in swallowing solids 
and liquids suggests an almost complete mechamcal obstruction Dysphagia, 
confined to solids, suggests a mechamcal defect, with partial stenosis 

(5) Time of occurrence during act of swallowing When difficulty m de- 
glutition anses synchronously with the passage of a bolus from the mouth 
into the pharynx and upper oesophagus, an abnormahty of the pharynx is 
hkely When abnormal deglutition is associated with strangulation, coughing 
or nasal regurgitation, a central lesion of bulbar type, myasthema gravis, m- 
volvement of 9tb and 10th cramal nerves or a pharyngeal paralysis foUowmg 
diphthena should be thought of Lesions within or around the larynx may 
affect the beginmng of deglutition In lesions of the thoracic oesophagus or 
of extra-oesophageal tissues, the dysphagia may start two to five seconds 
after the act of swallowing Lower oesophageal dysphagia usually occurs 
five to fifteen seconds after swallowing, m the form of discomfort in the region 
of ensiform cartilage 

(6) Associated symptoms Body wasting, sudden and severe, is in favour 
of new growth Aphoma, cough and dyspnoea, when present, suggest rmd- 
oesophageal causes Foetor of breath and vormting of blood may be com- 
plained of in cases of oesophageal pouch or mural new growth 

DYSPNOEA 

Abnormal breathing characterized by mcreased respiratory effort and 
associated with distress, discomfort or a subjective sensation of “air hunger” 
is referred to as dyspnoea It should be remembered that dyspnoea is not 
tachypnoea (rapid breathmg) which refers to mcreased ventilation m proportion 
to increased metabolism, or hyperventilation when increased ventilation is 
in excess of metabohc needs 

grades of dyspnoea 

Slight Symptoms produced by more than average physical activity such 
as running, playmg games 

Moderate Breathlessness on ordinary activity eg walking at average 
pace or up two ffights of stairs or any form of manual labour 

Considerable Symptoms develop with less than ordinary physical activity 
and force patient to walk slowly on the level 

Gross Patient is totally incapacitated 

CAUSES 

A Exertional dyspnoea 

(1) Simple hyperventilation e g anaemia, pregnancy 

(2) Early heart disease e g mitral stenosis 
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(3) Obstructive airways disease Bronchial asthma, chronic Bronchitis 

(4) Restrictive lung disease Pulmonary fibrosis, kyphoscohosis 

B Dyspnoea at rest 

(1) Acute infective or mechanical conditions Pneumothorax, pleural 
effusion, pneumonia, pulmonary infarction 

(2) Paroxysmal dyspnoea Acute left ventricular failure, bronchial asthma 

(3) Metabolic causes Acidosis of uremia or diabetes 

(4) Psychogenic Hyperventilation syndrome 

(5) Cheyne-Stokes breathing e g , in cerebro-vascular disease 

Recent or sudden dyspnoea occurring m a patient in previous good health 
IS more commonly due to left ventricular failure or at times pulmonary 
embolism, spontaneous pneumothorax especially in young patients , or 
rarely oedema or spasm of larynx 


METHOD OF INQUIRY 


(1) Onset Sudden onset in oedema or spasm of the larynx, spontaneous 
pneumothorax, pulmonary collapse and infarction 

(2) Character of breathlessness Difficulty in fetching a deep breath m 
dyspnoea of psychogenic ongin, also in mechanical dyspnoea due to ascites 

Inspiratory dyspnoea may be due to upper respiratory tract obstruction 
or narrowing of bronchioles as in bronchial asthma Expiratorry dyspnoea 
suggests spasm 


(3) Progress In the dyspnoea of effort syndrome, there are occasions 
when effort does not produce dyspnoea 


(4) Periodic or recurrent Recurrent attacks occur in bronchial asthma 

(5) Fever Presence of pyrexia should suggest infective conditions of the 
lung 


(6) History of hypertension or ischaemic heart diseases This is in favour 
of dyspnoea of cardiac ongin 


(7) Relation to posture If patient becomes dyspnoeic on sitting up rather 
than on lying down, the possibility of a left atnal myxoma, ball valve thrombus 
Or Orthostatic hypotension must be explored 


(8) Wheeze This is a musical sound heard by patients with ainvays 

0 s ruction or emphysema It is heard mainly on expiration and is produced 

^ Occasionally the patient may be 

f “ by a 

new growth, foreign body or localised inflammation 
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(7) Associated features Cough in asthma and other pulmonary condi- 
tions hke tuberculosis, bronchiectasis, etc Palpitation and fatigue in effort 
syndrome, oedema of legs m cardiac failure and anaemia 

EPISTAXIS 

Though It IS a minor symptom, epistaxis ments consideration since it may 
be the first pomter to serious local or general disease With the exception of 
spontaneous bleeding, general conditions are more commonly responsible 
When due to local causes other than spontaneous haemorrhage the bleeding 
is hkely to be small m amount ' 

CAUSES 

I Local. 

1 Spontaneous 

2 Traumatic injury to nose or base of skull, foreign body 

3 Nasal disease Rhmitis sicca, diphthena, lupus, tumors 

n General; 

1 Infective fevers Influenza, measles, typhoid 

2 Liver disease Jaundice, cirrhosis of fiver 

3 Haemorrhagic diseases Purpura, haemophilia, scurvy, polycythemia 

4 Arterial hypertension 

5 Venous hypertension of congestion, Chronic bronchitis, emphysema, 
pertussis 

6 High altitude Mountain or air sickness 

METHOD OF INQUIRY 

1 Age Foreign body in infants and young children, also diphthena or 
adenoids At puberty spontaneous epistaxis may occur following severe 
exertion 

2 Recurrent epistaxis suggestive of spontaneous pnmary epistaxis 

3 History of trauma such as fall or blow 

4 Nasal discharge accompanymg epistaxis suggests nasal diphthena 

5 Quantity Profuse usually in hypertension followed by a feehng of 
rehef after the bleeding Bleeding due to local causes usually small in amount 

6 Fever Infective fevers such as typhoid, influenza, glandular fever may 
begm with epistaxis 

7 Features of haemorrhagic disease such as family history, recurrence of 
bleeding, haemorrhages from other sites and presence of anaemia 
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expectoration (SPUTUM) 

While infonnation about the sputum can be obtained from the patient, 
the naked eye inspection of the specimen is of equal if not greater importance 
The respiratory tract of the normal -adult produces about 100 ml of sputum 
per day When there is excessive production of mucus it tends to accumulate 
and is coughed up as sputum Expectoration of sputum may occur in response 
to physical, chemical or infective insult to the mucous membrane of the bronchi 


methodofinquiry 

(1) Qucnitity Very large quantities of sputum are produced in bron- 
chiectasis If such a sputum is collected in a conical glass, it tends to separate 
into three layers a mucoid layer on top, a mucopurulent layer in the middle 
and a purulent layer at the bottom A large amount of pus coughed up sud- 
denly IS suggestive of rupture of a lung abscess, subphrenic abscess or empyema 
mto a bronchus 

(2) Appearance The nature and consistency of the sputum should be 
recorded Yellowish or purulent sputum is proof of infection somewhere 
in the respiratory tract A greyish or blackish sputum signifies inhaled soot 
or dust, whilst jet black sputum is met with in coal miner’s lung (anthracosis) 
Prune juice and red-currant jelly appearances of the sputum have been dcs- 
enbed in cancer of the lung but cannot be considered characteristic of the 
disease A greyish-brown offensive sputum, with fragments of lung tissue, is 
seen in the rare case of gangrene of lung In pneumonia, the sputum tends 
to be rusty or khaki, whereas in pulmonary oedema a pink frothy sputum 
may appear Purulent sputum is as a rule yellow, but if it has been stagnant 
c g after a long overnight sleep, it may be greenish (due to action of verdo- 
peroxide denved from neutrophils) 

(3) Effect of change of position In any condition characterized by one 
or more large cavities, with accumulations of secretion, notably bronchiectasis 
and lung abscess, any sudden movement from side to side or from supine to 
erect position (or vice versa), may be followed by vigorous coughing with 
copious expectoration 

(4) Presence of blood The sputum may contain frank blood unmixed 
with sputum, or the sputum may be umformly blood-stained, or be just streaked 
with blood This is an important symptom, for it implies, with very few 
exceptions, an orgamc disease somewhere in the respiratory tract In its lesser 
grades, however, it may be an incidental finding Flecks or streaks of blood 

m the phlegm are not uncommonly found, intermittently, m the course of 
chrome bronchitis 


^ sniebing sputum or foetid expectoration is often present 



FATIGUE 35 


(6) Presence of foreign bodies Large and long fibrmous csasts may be 
rarely expectorated m fibnnous bronchitis Hooklets of hydatid and the 
small yellow sulphur granules of actmomycosis can be recogmzed by the naked 
eye, when present 


FATIGUE 

Frequently defined as “progressive decrease of capacity for physical effort” 
or “deficient muscular capacity” fatigue is a complex sensation with psychic 
and physical components It is liable to be mistaken for turedness, weakness, 
exhaustion or drowsiness 

Mechanism Although encountered at times without expenditure of 
muscular energy, as m cases of emotional strain, anxiety neurosis and neuras- 
thenia, fatigue usually follows excessive, undue or unusual physical effort 
Fatigue after physical exertion has been vanously ascnbed to (1) excessive 
accumulation of lactic acid m muscles and blood, (2) depleted stocks of crea- 
tme in muscle-tissues, (3) defective formation of phosphagen, (4) oxygen- 
debt, and (5) accumulation of myotoxic substances 

CAUSES 

(1) Stanation Rigid dietary restnction or anorexia 

(2) Prolonged inactivity Bed-ridden state, long ailments 

(3) Surgical causes Operations, bums, mjunes, fractures 

(4) Infections 

(5) Cardiovascular causes Rheumatic, syphihtic, hypertensive, or arteno- 
sclerotic heart disease, vascular thrombosis 

(6) Respiratory Chrome asthma or bronchitis, pneumoma, methaemo- 
globinaeima, pulmonary congestion 

(7) Endocrine causes Thyrotoxicosis, imcontrolled diabetes, hypennsuli- 
msm, Addison’s disease, Simmond’s disease 

(8) Neurological Myasthenia gravis, dystrophies of muscles 

(9) Anaemias 

(10) Psychogenic Anorexia nervosa, neurasthema 

Tiredness, unhke fatigue which it closely resembles, seldom occurs without 
physical effort Weakness usually anses m association with minor loss of 
power of muscles, secondary to neurological causes 

Exhaustion is a senous and severe form of fatigue, usually secondary to 
major psychological or physical mjunes, observed after prolonged emotional 
shocks, severe psychasthema, excessively prolonged bouts of physical effort, 
severe traumata, lack of sleep, starvation and ngors of climate Predisposing 
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factors mclodc endocnne disorders (eg. thyrotoxicosis. Addison’s disease), 
diabetes, cardiac and respiratory ailments and certain types of individuals with 
a proclivity to * ‘extreme fatigue or exhaustion 


FLATULENCE 


Flatulence means the presence of excess of gas m the stomach or intes- 
tines, the passage of which either by belching or per rectum causes relief of 
symptoms For clmical purposes a distinction can be drawm between gastnc 
and intestinal flatulence The latter is often accompanied by a consciousness 
of gurgling (borborygmi) due to penstaltic activity Excessive distension or 
bloatmg of the abdomen through gas is referred to as meteonsra or tympanitis 


CAUSES 

A Gastnc flatulence 

Excessive swallowmg of air (aerophagy), pylonc obstruction, gall-bladder 
dyspepsia, carcinoma of stomach, hiatus hernia 

B Intestinal flatulence 

(1) Excessive production of gas by fermentation, eg. carbohydrate dys- 
pepsia, chronic amoebiasis, sprue 

(2) Defective absorption due to venous congestion of bowel, eg con- 
gestive cardiac failure, cirrhosis of liver 

(3) Defective elimination — severe constipation 


METHOD OE INQUIRY 

(1) History of habit of belching or neurosis 

(2) Duration of symptoms — short history usually in cancer 

(3) Pam may occur with cholec}'stitis and m hiatus hernia 

(4) History of amoebic dysentery 

(5) Diet Inclusion m diet of certain amount of roughage and greasy 
foods apavates gall-bladder dyspepsia Intolerance of carbohydrates in 
carDon>drate mtestinal dyspepsia 


forgetfulness (LOSS OF MEMORY) 


recaUpasteventsand 

and recall DefectT^f features of memory are registration, retention 

Defects of registration are usually due to disordered attention 
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e g m severe psychotic states or dehnum Failure of retention seems to be 
the primary factor m case of diffuse organic cerebral lesions such as athero- 
sclerosis, head injury or Korsakoff’s psychosis Here remote past is remem- 
bered, while the more recent past is forgotten When a person fails to remem- 
ber an incident or event but can remember of it having taken place when the 
same is described to him, the amnesia is due to defect of recall This may 
be seen with hystena 

CAUSES 

(1) Neurological disorders Epilepsy, multiple sclerosis, GPI or memngo- 
vascular syphihs, mtracramal tumor especially involving temporal lobe 

(2) Head injury 

(3) Hystencal or psychopathic 

(4) Nutritional Vitamin deficiency, pellagra 

(5) Myxoedema and hypothyroidism 

(6) Huntington’s chorea 

IN QUIRY 

(1) Onset Vitarmn deficiency should be kept in mind if amnesia is 
of recent onset Prolonged and gradually worsemng loss of memory m cere- 
bral atr'ophy of old age 

(2) Intermittent episodes of amnesia Suggest temporal lobe epilepsy 

(3) Progressive dementia may occur with mtracramal tumor mvolvmg 
frontal or temporal lobe 

(4) Diet and alcohol History of alcohohsm, food fadism, malnutntion or 
malabsorption in vitamin Bj^ deficiency, may be associated with loss of 
memory for recent events 

(5) Head injury may result in cerebral damage or subdural haematoma 

(6) Symptoms suggestive of myxoedema Sluggishness, sensitivity to cold, 
etc 

(7) Presence of involuntary movements Huntington’s chorea 

HAEMATEMESIS (AND MELAENA) 

Haematemesis means the vormting of frank or gross blood from a source 
lying between the oesophagus and duodenal bulb The ejected blood may 
be bright red or dark brown in colour When haemoglobin is converted to 
haematin by the acid content of the stomach, the ejected blood is dark brown 
(“coffee-grounds”) Melaena is defined as the passage of black, tarry stools 
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Retention of about eight hours m the alimentary tract is required for the 
blood to become black or “tarry” in appearance Stools may continue to 
remain “black” for 3 to 4 days even after the bleeding has stopped 

The two symptoms of haematemesis and melaena, although frequently 
associated, may appear singly The occurrence of melaena without vomiting 
of blood suggests a lesion below the pylorus Both symptoms are important, 
being indicative, as a rule, of senous disease Neglect or delay of treatment 
of such symptoms may result in shock, exsanguination and death 


CAUSES 

(1) Oesophageal Vances, peptic oesophagitis, carcinoma 

(2) Stomach Chronic gastric ulcer, erosive gastntis as from drugs like 
aspinn, carcinoma, hiatus hernia, Mallory Weiss syndrome, benign tumors, 
foreign body 

(3) Duodenum Ulcer, diverticulum 

(4) Miscellaneous Blood dyscrasias, chronic renal insufficiency, pseudo- 
xanthoma and Ehlers-Danlos syndrome, polyarteritis nodosa 


METHOD OF INQUIRY 

(1) Age Duodenal ulcer in young men, malignancy m older age group 

(2) Previous episodes of haematemesis or melaena point towards the diag- 
nostic probabihty of peptic ulcer 

(3) Intake of drugs Haematemesis after intake of corticosteroids, butazo- 
hdm, sahcylates, suggests peptic ulcer or gastntis as the most hkely cause 

(4) Addiction to alcohol This should arouse suspicion of cirrhosis or 
gastntis 

(5) Pam History of chrome intermittent distress or pain m the epigastrium 
favours peptic ulcer 

(6) Anorexia or dysphagia should arouse suspicion of cancer of the stomach 
or oesophagus, especially when these symptoms are associated with rapid 
weight loss 

(7) History of hypertension or bleeding disorder 


HAEMATURIA 

Loss of blood in the unne is referred to as haematuna Haematuna may 
be due to bleedmg anywhere in the unnary tract from the glomerulus to the 
Inessential to estabhsh that the unne contains blood and 
not blood pigment (haemoglobinuna) or some colounng matter, such as 
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beet-root or rhubarb Blood may appear in sufficient quantity to produce a 
frankly bnght red or bloody or portwine coloured unne Small quantities 
may produce a smoky unne or be only apparent on microscopic examination 

CAUSES 
I Local lesions. 

(1) Kidney Acute glomerulonephntis, pyelonephritis, papillary necrosis, 
infarct, tuberculosis, calculus, tumor, trauma, polycystic kidney 

(2) Ureter Calculus, tumor 

(3) Bladder Tumor, cystitis (including tubercle), calculus, trauma, foreign 
body, bdharziasis 

(4) Prostate Bemgn prostatic enlargement, malignancy, prostatitis 

(5) Urethra Trauma, tumour, calculus, foreign body 

n General disorders 

(1) Bleeding disorders Purpura, haemophiha, leukaemia 

(2) Collagen diseases Polyarteritis nodosa, lupus erythematosus 

(3) Anticoagulant drugs 

(4) Subacute infective endocarditis 

METHOD OF INQUIRY 

(1) Age Newborn Prothrombin deficiency Child Scurvy, acute neph- 
ritis, acute leukaemia, acute infectious fevers, bladder stone, meatal ulcer 
Young adults Renal calculus, tuberculosis of kidneys, malignant tumours, 
hypertension, prostatic disease 

(2) Residence Bdharziasis is common in Egypt 

(3) Administration of anticoagulant drugs 

(4) History of trauma 

(5) Quantity of blood Profuse in kidney or blddder tumours or rarely 
in prostatic neoplasm, trauma 

(6) Relation of haematuria to act of micturition Presence of bright red 
blood IS consistent with haemorrhage m bladder or lower urinary tract If 
unne is blood stained only at the beginning of mictuntion, it probably means 
that the blood comes from the urethra or prostate Bleeding from kidneys 
or upper part of ureter usually results in the entu-e specimen being evenly 
stained with dark red blood If the urine passed when first emptying the blad- 
der IS clear and blood staimng occurs during the final efforts to void the bladder, 
the haemorrhage is likely to be from the base of the bladder particularly in 
case of cystitis 
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(7) Presence or absence of pain Calculus in any part of the urinary tract 
usually gives nse to renal colic Acute urethntis and urethral caruncle will 
cause pain during mictuntion Carcinoma of prostate gives rise to pain in 
penneal region but this is not associated with micturition Malignant growths 
of bladder cause pain on nuctuntion referred to the penis and suprapubic 
area Sometimes passing of a blood clot down the renal tract will give nse 
to severe pain and excessive numbers of oxalate crystals in the unne may cause 
smarting mictuntibn and haematuria Haematuna is painless when it occurs 
in enlarged prostate, renal neoplasms, congenital cystic kidneys and tuber- 
culosis, also m systemic conditions such as purpura and hypertension 

Increased frequency of micturition will be complained of in case of a local 
cause in bladder, tuberculosis or pyelitis 

(8) Associated symptoms PufiBness of face in acute nephntis, pyrexia in 
pyelitis, haemorrhages elsewhere in the body in blood disorders 

HAEMOPTYSIS 

Haemoptysis signifies the expectoration of blood and is indicative of senous 
disease of the respiratory tract It is necessary, however, to make sure that 
the blood has been coughed up and does not come from some other source, 
such as the nose, mouth or stomach Blood arising from the respiratory 
tract IS bright red and frothy, whilst the sputum continues to be blood-tinged 
for several days after the imtial haemoptysis Haematemesis may at times be 
confused with haemoptysis, the patient being uncertain of whether he has 
coughed up or vomited the blood Blood from the stomach is usually clotted, 
darker in colour, non-frothy, contains food particles and is acid in reaction 

CAUSES * 

A, Local causes within the respiratory tract 

(1) Infections of lungs and bronchi Pneumoma, pulmonary tuberculosis, 
bronchiectasis, Aspergillus fumigatus infection 

(2) Neoplasms Bronchogenic carcinoma 

(3) Ciradatory causes Mitral stenosis, pulmonary infarction, aortic 
aneurysm 

(4) Trauma to chest 
B General causes 

(1) Blood diseases Leukaemias, purpuras, haemophilia 

(2) Hypertension Systemic or pulmonary hypertension 

(3) Haemorrhagic fevers 

(4) Of anknom etiology 
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METHOD OF INQUIRY 

(1) Age Childhood likely causes are bronchiectasis, mitral stenosis or 
pulmonary tuberculosis Adult tuberculosis, bronchiectasis, mitral stenosis 
Middle and old age bronchogenic carcinoma 

(2) Quantity of blood Profuse haemoptysis occurs most commonly in 
advanced cases of pulmonary tuberculosis, mitral stenosis, bronchiectasis 
and bronchogenic carcinoma Mild haemoptysis, with at times simply a 
few streaks of blood in the sputum, may occur in early pulmonary tuberculosis 
or acute or chrome bronchitis 

(3) Symptoms Previous cough, fever, sputum, night sweats and loss of 
weight suggest tuberculosis Repeated haemoptysis, without significant 
detenoration of health, is in favour of bronchiectasis In pulmonary in- 
farction, there may be a history of recent operation or of phlebitis, and the 
attack frequently coincides with acute pain m the chest Dyspnoea and other 
cardiac symptoms suggest mitral stenosis 

(4) History of trauma such as gun-shot wounds or fracture of nbs 

(5) Family history Haemoptysis occumng in a patient, one or more of 
whose relatives are known to be tuberculous, should immediately suggest 
this cause 

(6) Associated features The co-existence of haemorrhages from other 
sites suggests a blood disease A foetid sputum is common m lung abscess 
and bronchiectasis An abrupt onset with fever and toxaemia suggests a 
specific fever 


HALITOSIS 

Bad breath, halitosis or “foetor exore” is a fairly common symptom of 
disagreeable nature encountered m a vanety of adments of the nose, throat, 
lungs, stomach and mmd 

MAIN CAUSES 

(1) Nasal and oral' Chrome nasal and nasopharyngeal catarrh or dis- 
charge, oral sepsis, dental canes or sepsis and tonsillar crypt infections 

(2) Lung diseases Bronchiectasis, lung abscess, lung gangrene, pleuro- 
bronchial fistula 

(3) Fevers and toxic ailments 

(4) Gastrointestinal Chronic constipation, intestinal obstruction, colonic 
stasis 

(5) Metabolic Acidosis, alkalosis, uraemia, high fat diet. 

(6) Neuroses and psycho-neuroses 
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HEADACHE 


Headache or cephaMpa is one of the commonest of all symptoms Al- 
UionThTf minor sigmUcanoe m a great many cases, it may at times be a symptom 
or indicator of senous organic disease 


CAUSES 

(1) Psychogenic headache m neurotic and psychotic patients 

(2) Tension headache 

(3) Migraine and its variants 

(4) Organic causes 

(a) Causes m extracranial structures (referred pain) 

(i) Eyes Eye strain, glaucoma, intis 

(n) Teeth Dental root abscess, unerupted molar 

(iv) Arteries Temporal artentis 

(v) Bones and joints Cervical spondylosis, temporo-mandibular joint 
syndrome, Paget’s disease 

(b) Causes in intracranial structures 

(i) Space ocaipymg lesions Tumor, abscess 

(ii) Meningeal irritation Meningitis 

(ill) Vascular Occlusive cerebrovascular disease, subdural haematoma 

(iv) Trauma Head injury 

(v) Increased intracranial pressure Benign mtracramal hypertension 

(vi) Lowered intracranial pressure Post-lumbar puncture headache 


METHOD OF INQUIRY 


(1) Total duration Headache of many years’ duration, with little or no 
progression, is usually bemgn, recurring headaches from childhood are pro- 
bably migrainous A short history of intense headache suggests new growth 
or memngitis 

(2) Nature and seventy Severe headache may be due to cranial, intra- 
cramal or memngeal disease Bursting or throbbing pam occurs in intra- 
cranial tumour, abscess or iypertension Pam of a bonng type is common m 
nystena and at times migraine Paroxysms of shooting or darting pam suggest 
neuralgia or neuntis 


or site Umlateral headaches suggest migraine, middle ear 
as , cere ral tumour or abscess, temporal arteritis or tngemmal neuralgia 
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Frontal headaches suggest uraemia or eye-stram, ocapital headaches suggest 
posterior fossa tumour, cervical osteoarthntis or sub-arachnoid haemorrhage 
Vertical headaches may be psychogemc 

(4) Continuous or mtennittent Migrainous headaches are charactenstically 
intermittent or penodic with freedorn from headaches in between attacks 
A history of increasingly severe headaches suggests the possibihty of an ex- 
panding intracramal lesion, such as brain tumour, subdural haematoma or 
aneurysm Constant band-hke pressure pain is usually psychogemc 

(5) Time of occurrence Early morning headache suggests intracranial 
tumour, migraine, hypertension, nasal sinusitis or severe anaerma Evemng 
headache suggests eye-stram, fatigue or mental exhaustion Nocturnal 
headache may occur in cerebral tumour, abscess, memngitis or secondary 
syphihs 

(6) Aggravating factors Anxiety headache may be intensified by mental, 
effort or a stuffy atmosphere Headache caused by an intracranial space- 
occupying lesion IS increased by recumbency, stooping or straimng 

(7) Family history Similar headaches in other members of the family 
are common In migraine and hypertension 

(8) Associated symptoms Nausea, vomiting and visual disturbances in 
migrame Anxiety or depression in psychogemc headache Symptoms of 
nasal obstruction or discharge in sinusitis Headache, vomiting (without 
nausea) and fits suggest intracramal lesion 

HEART-BURN (OR PYROSIS) 

A subjective sensation of heat, warmth or burmng behind the sternum or 
high up in the epigastrium, usually referred to as pyrosis, heart-bum or water- 
brash, is an exceedingly common, annoying and at times refractory symptom 
of functional gastrointestinal disorders 

Mechanism Once attnbuted to the regurgition of the acid contents of the 
stomach into the oesophagus (unlikely, since injection of acid into the gullet 
does not reproduce this sensation), pyrosis is nowadays regarded as a neuro- 
muscular disorder with tonic spasm at the lower end of the oesophagus and 
associated or not with regurgitation of gastnc contents through reversed 
peristalsis It is also mentioned as a “pain-equivalent” of painful lesions with- 
in the pyloro-duodenal region 

CAUSES 

(1) Organic lesions Oesophagitis or ulceration, peptic ulcer, pyloric spasm, 
hiatus hernia 

(2) Functional causes Faulty dietetic habits (excess of fluids, air-swallow- 
ing, bolting of food), alcohol, smoking, chewing gum 
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(3) Psydwgemc Neurosis, repressed emotions (so called “touchy" or 
hypersensitive individuals) 


HICCUP 

A recurring, involuntary spasm or clonic contraction of the diaphragni, 
associated with a characteristic sound (due to violent sucking in of air through 
a narrowed laryngeal orifice because of approximated vocal cords) is described 
as a hiccup, hiccough or singultus Whilst afferent impulses from various 
structures of the body are conveyed to the respiratory centre by the vagus 
and phrenic nerves, efferent stimuli travel down to the diaphragm via the 
phrenic nerves 

CAUSES 

These are many and vaned They maybe gastrointestinal, toxic, neurolo- 
gical, psychogenic, infective or surgical 

(1) Intraabdominal causes Pentonrtis, diaphragmatic lesions, intestinal 
obstruction, subphrenic abscess, dilatation of stomach or liver abscess 

(2) Mediastinal causes Enlarged heart, pencardial effusion, mediastinal 
tumours, aortic aneurysm, mediastinitis, asthma, substcrnal goitre 

(3) Toxic causes High fevers, toxaemia, septicaemia, shock 

(4) Neurological (through imtation of respiratory centre) Tuberculous 
memngitis, encephahtis, hydrocephalus, epilepsy, chorea, cerebral arterio- 
sclerosis, brain tumour 

(5) Psychogenic Neurosis, bystena, sudden laughter, swallowing cold 
dnnks, hot drinks, cold shower 

(6) Post-operative Dilatation of stomach, peritonitis 

(7) Metabolic and avitaminosis Uraemia, diabetic acidosis, gout 

(8) Epidemic hiccup Viral infection in males over 40, usually in epidemics 
related to influenza and encephalitis and followed (at times) by Parkinsonian 
manifestations 


HOARSENESS OF VOICE 

A voice that is r^gh, harsh and lower in pitch than normal is usually dcs- 
T, 1 , ^ hoarse The change in quahty of the voice may range from a slight 

s uSv or complete aphonia Hoarseness 

laryTx some interference with the phonatory function of the 
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CAUSES 

(1) Inflammatory lesions Acute laryngitis, subacute or chronic laryngitis 
laryngeal diphthena, tuberculosis of larynx, syphihs of larynx 

(2) New growths Benign papilloma or fibroma, haemangioma or malig- 
nant disease 

(3) Laryngeal paralysis Paralysis of recurrent laryngeal nerve, bulbar 
lesions, pressure of cervical or intrathoracic lesions 

METHOD OF INQUIRY 

(1) Onset Acute febrile onset suggests infectious laryngitis or diphthena 

(2) Duration Hoarseness associated with acute respiratory infection 
IS self-limited and does not last for more than two to three weeks 

(3) Occupation A vocal or singer’s nodule, in one who uses the voice 
excessively, may cause huskiness of voice 

(4) Relation to use of voice A charactenstic feature of chrome laryngitis 
IS hoarseness and weakness of the voice most marked in the early hours of 
the day, with improvement as the day progresses 

(5) Pam Tuberculosis of larynx frequently causes pain localized to the 
laryngeal area or referred to adjacent structures, such as the ear 

(6) Surgical or accidental Hoarseness after operation or trauma suggests 
injury to the recurrent laryngeal nerve 

(7) Dyspnoea The coexistence of dyspnoea suggests bilateral pulmonary 
tuberculosis, rmtral disease, aortic aneurysm or pencardial effusion 

(8) Aphonia When associated with a complete loss of voice, hystencal 
aphoma should be suspected, especially if the patient is able to produce a 
normal sound on coughing 


IMPOTENCE 

Impotence is an inability to achieve penile erection 
CAUSES 

(1) Of psychogenic origin in majonty 

(2) Endocrine disorders (a) Diabetes mellitus is probably the commonest 
organic disease related to impotence (b) Others Simmond’s disease, acro- 
megaly, Cushing’s syndrome, hypo or hyper-thyroidism Addison’s disease 
or associated with hypogonadism 

(3) Cirrhosis of liver 
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(4) Neurologic diseases Tabes, multiple sclerosis, cauda equina or conus 
meduUans lesions, subacute combined degeneration, dystrophia myotonica 
Temporal lobe tumor 

(5) Drugs Phenobarbitone if taken for long, bronudes, morphine, cocaine, 
alcohol, guanethidine 

INTERMITTENT CLAUDICATION 


Intermittent claudication (claudication —limping) implies a clinical symptom 
of pain m the lov^er limbs brought on by walking, and relieved by rest The 
symptom is more common in males and increases in incidence after middle age 


CAUSES 

(1) Arteriosclerotic \ oscular disease 

(2) Bone or joint disease Paget’s disease of bone, osteomalacia, oslco- 
arthritis, mahgnant deposits, spondylolisthesis, midhne protrusion of lumbar 
disc 

(3) Neurogenic due to lesions of cauda cquma, arachnoiditis, h>T>crtrophic 
interstitial neuritis, congenital stenosis of lumbar neural canal 


INQUIRY 

(1) Duration of discomfort or pain In claudication due to bone or joint 
disease patient may not have to stop and may be able to ‘walk off the pain 
If pam increases \\ith exercise so that the patient has (o stop and passes off 
usually in ten minutes it is either vascular or neurogenic 

(2) Pam only on standing This is unlikely to be vascular and the lesion is 
usually spondylolisthesis or one of the bone and joint disorders 

(3) Relief of pam On stretching or twisting of the back after walking 
suggests spondylolisthesis 

(4) Distribution of pams Commonly vascular pain is felt in the middle of 
the calf and neurogenic pam on its lateral side Pam restricted to lateral edge 
of foot IS likely to be neurogenic, but pain across the whole foot is usually 
vascular and is particularly characteristic of Buerger’s disease, occlusion or 
other causes of small artery disease 

(5) Accompanying symptoms If paraesthesiae as well as pain occur on 
walking the lesion is most likely to be in cauda equina 




Jaundice or icterus is a condiUon characterized by yellowish discoloration 

an affinity for clastic 
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CAUSES 

Three mam varieties of jaundice are 

A Hepatocellular jaundice (Toxic-infective or necrotic jaundice) 

(1) Acute Virus hepatitis, Weil’s disease 

(2) Chrome Cirrhosis of liver 

B Obstructn e j aundice 

(1) With extrahepatic obstruction Carcinoma of ampulla, gall-stone 
obstruction, fibrous stenosis of duct. 

(2) Without extrahepatic obstruction 

(a) Acute Drugs like PAS, chlorpromazine, orgamc arsenicals, methyl 
testosterone, butazolidin 

(b) Chronic Primary biliary cirrhosis, malignant deposits in liver 

C Haem olytic j aundice 

(1) Congenital Spherocytosis 

(2) Acquired Incompatible blood transfusion 

Smee jaundice is due to increase of bilirubin in the blood, it may anse m one 
of four ways 

(a) Increased bilirubin load on the fiver cell Haemolytic jaundice In 
haemolytic states, haemoglobm is released from the red blood cells in excessive 
quantities, causing a nse in serum bilirubin values 

(b) Disturbed bilirubin transport Familial non-haemolytic jaundice (Gil- 
bert’s disease) Bilirubin diffuses into the cells from the sinusoids and is 
actively transported to the rmcrosomes for conjugation 

(c) Disturbed conjugation of bilirubin Neonatal jaundice, congemtal 
familial non-haemolytic jaundice with kermeterus (Cngler-Najjar type) In 
neonatal jaxmdice, there is deficiency of bfiirubin conjugating enzymes 

(d) Disturbed bilirubin excretion 

(i) Intrahepatic cholestasis Chlorpromazine jaundice Defect hes between 
the microsomes and the main bile ducts 
(u) Extrahepatic cholestasis Carcinoma of pancrease Defect hes withm 
the major bile ducts 

METHOD OF INQUIRY 

I History 

(1) Age and sex Infective hepatitis is common in young adults, common 
duct stone and neoplastic jaundice in middle-aged or elderly mdividuals 
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Portal cirrhosis, primary cancer of liver and pancreauc cancer predomi 
in the male, while common duct stone, pnmary biliary cirrhosis and carcin 
of gall-bladder are commoner in the female 

(2) Occupation Any employment involving handling of’ hcpatot 
agents hke D D T , heavy metals, beryllium, etc should be inquired i 
There is a predisposition to Weil's disease among workers in rat-infc 
premises 


(3) Contact with jaundiced patients, if recent, should suggest possibilil 
infectious hepatitis 


(4) Family history Association with anaemia, gall stones or removi 
spleen may suggest haemolytic jaundice 

(5) (a) Past history of recent biliary tract surgery A recent gall-bla 
operation leads to suspicion of residual common duct stone or stric 

(b) Bistory of alcohol intake in cirrhosis 

(c) Use of drugs such as chlorpromazme or methyl testosterone may 
cate mtrahepatic cholestasis 


II Symptoms 

(1) Onset of jaundice Sudden suggests virus hepatitis or gallstones 
dual more likely with cirrhosis, pancreatic carcinoma or metastases 
gressive typical of malignant obstruction Fluctuating with stone in con 
bile duct, carcinoma of ampulla of Vater or repeated haemolytic episode 

(2) Abdominal pam Present painful jaundice strongly suggests galls 
or pancreatic disease Severe boring pain passing through the back sug 
pancreatitis or pancreatic tumor Absent in virus hepatitis In oldci 
ticnts painless but fluctuating jaundice suggests intermittent obstruclic 
gall stones or a necrosing papillary carcinoma Painless but progrt 
jaundice is usually due to mahgnant obstruction of common bile duct 

(3) Fe\er and chills likely to be due to cholangitis 

(4) Pruritus charactensUc of cholestasis 

(5) H^eight loss more likely m malignancy 

(6) Urine Dark unne indicates cholestatic or hepato-cellular jaundice 

(7) Stools Pale stools mdicatc cholestatic jaundice 


NAUSEA 


By nausea is meant a pecuhar psychic disturbance associated with a *'f 
of impending vomiting” or ‘‘an imminent desire to vomit” Freqnei 

epigastnum, and associated with vasomotor or autonomic manifest: 
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(e g bradycardia, hypotension, sweating, lassitude, headache and dizziness) 
It may be triggered off by an unpleasant odour or sight (e g faecal smell or 
sight of blood) 

The mechanism of nausea, although accredited at times to abnormal intestinal 
motility, reverse peristalsis of the duodenum and gastric hypomotihty or 
hyposecretion, continues to remain obscure Nausea can be induced by 
apomorphine even after denervation of the intestine or evisceration 

Nausea mthout vomiting may occur m jaundice, chronic gastntis, carcinoma 
of stomach, irradiation treatment, severe anaerma or renal insufficiency Its 
association with vertigo suggests labyrinthine disease, and with headache, 
mignane Vomiting without preceding nausea can occur m pyloric stenosis, pro- 
jectile vomiting of increased intracranial pressure and in hystencal vormting 
Morning nausea is common dunng pregnancy, toxaemias, and m gastntis and 
alcoholism 


OEDEMA 

By the term oedema is meant an abnormal or excessive accumulation of 
fluid In the tissue spaces of the body Oedema may be localized or generalized 
and either confined to the subcutaneous tissues of the body or associated with 
transudates into serous sacs (pleural, peritoneal or pericardial) 

Oedema is due to general or local transfer of fluid from the blood plasma 
of capillaries into the tissue spaces in abnormal amounts Subcutaneous 
' oedema can be usually recognized by digital pressure, which leads to “pitting” 
of the skin and subcutaneous tissues 

CAUSES 

A Generalized oedema (Anasarca, dropsy) 

(1) Cardiac failure 

(2) kenal diseases Nephrosis, acute nephritis 

(3) Hypoproteinaemia 

(4) Anaemia 

(5) Vitamin deficiency Benberi 

(6) Malnutrition Starvation, anorexia nervosa, war-oedema, fammc 
oedema 

(7) Cachexia Malignancy, advanced tuberculosis 

(8) Epidemic dropsy 

(9) Hepatic oedema 

(10) Myxoedema 

I 

4 
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B Localized oedema 

(1) Inflammatory Cellulitis, abscess, insect bites 

(2) Traumatic Fracture, sprain 

(3) Allergic Angioneurotic oedema 

(4) Venous obstruction Thrombosis or pressure on vena cava, vancose 
veins 

(5) Congenital Milroy’s disease (hereditary trophoedema) 

(6) LyiTiphoedcfua Filanasis, post-operative 

(7) Irritants Mechanical, chemical or thermal 


METHOD OF INQUIRY 

(1) Age and sex Renal oedema more common in children Congenital 
oedema occurs almost exclusively in females Higher incidence of thrombosis 
of vancose veins m females 

(2) Family history Oedema occurnng in several members of the family 
or in several individuals of same locality in epidemic dropsy or nutntional 
oedema Familial tendency in Milroy’s disease 

(3) Onset Sudden in acute nephritis 

(4) Site and distribution of oedema Renal oedema starts as puflBness of 
face, cardiac and hepatic oedema m dependent parts of the body In cirrhosis, 
oedema follows distension of abdomen from ascites, in other conditions 
oedema precedes the ascites 

(5) Dietary history Starvation and malnutntion m hypoproteinaemia 
and benben 


(6) History of bleedmg Bleeding piles suggest anaemia or cirrhosis, 
ankylostomiasis suggests anaemia 


(7) Symmetrical or asymmetrical Locahzed oedema, either inflammatory 
or due to venous or lymphatic blockage, tends to be asymmetrical and is 
usually confined to one extremity 


(8) Fever Recurrent attacks of fever with ngors suggest filanasis 

(9) Associated features Oliguna and smoky unne in acute nephritis 
Orthopnoea and perhaps cyanosis in cardiac oedema Pallor and dyspnoea 
m anaemia Other evidences of B-complex deficiency such as sore tongue and 
pigmentation m benben Urticana or other manifestations of aUergy m 
angioneurotic oedema GastromtesUnal symptoms in epidemic dropsy 

'r.LT of hver Chest pain, cough 

and dyspnoea in mediastinal obstruction due to tumour 
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PALPITATION 

By palpitation is meant consciousness of the heart beating It has been 
defined as a "conscious appreciation of the heart’s action" Although po- 
pularly regarded as a sign of heart disease, palpitation is more often t^n 
not associated with conditions outside the heart 

The heart’s action in palpitation may be unduly fast or slow, regular or 
irregular, forcible, weak or normal 

CAUSES 

A Extrinsic or cxtracardiac causes 

(1) Psychosomatic factors Emotional excitement, fear or injury 

(2) During convalescence from fevers, malaria, typhoid, influenza or 
diphtheria 

(3) Ncurocirculatorj' asthenia in conjunction with exhaustion, sighing, 
inframammarj' pain, sweating and faintness 

(4) Physiological, during exertion, excitement or fever 

(5) Addictions, drugs and poisons (toxic) Tea, cofTee, tobacco, alcohol, 
ephednne, digitalis, thyroid, atropine, adrenaline, coal gas, car fumes, etc 

(6) Abdominal causes Gastric flatulence, chronic amoebiasis, diaphrag- 
matic hernia, ascites, tympanitis, pregnancy 

(7) Intrathoracic causes Lung collapse or fibrosis, pneumothorax, pleural 
effusion, aortic aneurysm, mediastinal tumour 

(8) Thyrotoxicosis 

(9) Disorders of the blood Anaemias and polycythaemia 
B Intrinsic or intracardiac causes 

(1) Ectopic rhylhm Extrasystolcs, paroxysmal tachycardia, atnal 
fibrillation or flutter 

(2) Stokes-Adams syndrome 

(3) Hypertension 

(4) Mitral or aortic valve disease 

(5) Congenital heart diseases 

METHOD OF INQUIRY 

(1) Onset Onset is insidious in valvular disease like aortic regurgitation 
or mitral stenosis Sudden onset in paroxysmal tachycardia 

(2) History of rheumatic fe\er suggests valvular disease of heart 
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(3) History of taking drugs like adrenaline, ephedrine, thyroid extract 
or atropine Excessive consumption of tobacco, coffee or tea may be res- 
ponsible for a cardiac arrhythmia hke extrasystoles 

(4) Description of palpitation Sensation of heart stopping for a beat 
followed by a sudden throb m the neck or throat is m favour of extrasystoles 

(5) Periodicity Recurrent attacks, with absence of symptoms m between 
attacks, common m paroxysmal tachycardias 

(6) Fever Pyrexia itself may cause palpitation due to tachycardia, espe- 
cially m sensitive individuals 

(7) Duration Paroxysmal tachycardia and extrasystoles may last for 
seconds or contmue for hours or days 

(8) Relieving factors Certain postures or manoeuvres adopted by the 
patient in the past, such as holding of the breath or lowenng of the head to 
stop attacks of palpitation, are highly suggestive of paroxysmal atrial 
tachycardia. 

(9) Associated features Fatigue, sighing respiration and inframammary 
pam m effort syndrome Tremors, loss of weight and emotional instability 
in thyrotoxicosis, dyspnoea m cardiac failure cough and expectoration m 
lung and pleural diseases 


PRURITUS 

Pruritus or itching can be defined simply as a desire to scratch It is the 
single most important dermatological symptom 

CAUSES 

Generalised pruntus Dry skin, allergic, psychogenic, pregnancy, diabetes 
mellitus, uraemia, lymphomas particularly Hodgkin’s disease, internal malig- 
nancies, carcinoid syndrome, tissue anoxia 

Local pruntus Pruritus ani (a) Mechanical causes haemorrhoids, fissure, 
fistulas, diarrhoea, (b) Infections Thread worms, yeast (candida albicans), 
fungi (c) Other causes Vitamin A or B complex deficiency, psychogenic, 
associated with generalised pruntus After tetracycline therapy 

Pruritus vulvae (a) Mechamcal causes Secondary to vaginal discharge, 
congestion (b) Metabohc oestrogen deficiency (causing a dry, atrophic 
skin), diabetes mellitus, vitamin A deficiency (c) Infections Candida, secon- 
dary to vaginitis 


Kii:GURGITATIO 


J 

of gastromtestmal disorder or 
Regurgitation of bile-stamed, bitter liquid into the mouth associated 
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CAUSES 

(1) Neurological causes Paralysis of soft palate (e g postdiphtheritic 
paralysis), bulbar palsy, encephalitis, myasthenia gravis, hystena This results 
in regurgitation of drink or food through the nose 

(2) Oesophageal causes Obstruction, carcinoma, spasm, pressure from 
without 

(3) Gastric caus&s Dyspepsia, hyperacidity, ulceration, carcinoma, pylonc 
obstruction 

(4) Psychogenic Excessive laughter or vormtmg, hystena, neurosis 

(5) Miscellaneous eg cleft-palate 

METHOD OF INQUIRY 

(1) History of emotional disorder, neurosis, diphtheria, neurological 
features 

(2) Loss of appetite and weight 

SNEEZING 


A fairly deep inspiration followed by a massive and uncontrollable expia- 
tion of air through the nose, associated with a characteristic sound, is usually 
referred to as a sneeze Sneezing is a useful compensatory mechamsm em- 
ployed by the body in its attempt to get nd of noxious, toxic or imtatmg parti- 
cles, substances or gases from within the nose In excess, however, sneezing 
can prove highly annoying, exhausting or even incapacitating to the patient 
In the reflex act of “sneezing”, sensory impulses are transnutted from the 
olfactory end-organs of the nose, through the sensory fibres of the tngermnal 
nerves 

■V 

CAUSES 

Sneezing may be due to local causes, general or systermc diseases or psycho- 
genic factors 

(1) Local causes Acute coryza or rhimtis (usually viral in ongin), hay-fever, 
nasal polypi, deviated septum, foreign body impaction, dusts or irritating 
substances or gases 

(2) General causes Measles, influenza, whooping cough 

(3) Drugs Salicylates, opium, iodine or iodides 

(4) Psychogenic Neurosis, hysteria, psychoneurosis 
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STRIDOR 


By this IS meant noisy breathing with a harsh crowing sound mainly during 
inspiration and resulting from partial obstruction of the larynx or trachea 
Stndor is usually accompamed by dyspnoea 
Also, referred to as “laryngeal stndor”, stndor is a serious condition, capable 
of terminating fatally unless taken in hand early 


Wheezing, usually indicative of bronchospasm as in asthma or acute bron- 
chitis, is much commoner and less dangerous than stridor It is distinguishable 
from the latter by a different quahty and pitch of the note or sound 


CAUSES 

(1) Foreign body (impacted) 

(2) Congemtal abnormalities Congenital laryngeal stndor 

(3) Inflammatory lesions Laryngitis, laryngo-tracheobronchitis 

(4) Neoplasms Papilloma, pressure from goitre, retropharyngeal abscess 

(5) Traumatic lesions 

(6) Functional disturbances of larynx 

METHOD OF INQUIRY 

(1) Duration A short duration of the symptom suggests obstruction by a 
foreign body, functional disturbance of the larynx or inflammatory disease 

(2) Mode of onset Instantaneous onset of dyspnoea and stndor suggests 
foreign body impaction or neuromuscular disturbance of larynx Acute 
onset is typical of laryngitis, laryngismus stndulus, measles, whooping cough 
or diphtheria A slow and gradual onset suggests papilloma or paralysis of 
recurrent laryngeal nerve 

(3) Age Congemtal lesion hkely m an infant, a foreign body or inflamma- 
tory reaction m childhood, neoplastic disease in later years 

(4) Pam Pain is usually complained of when there is acute inflammation 
with abscess formation or die surface is broken by ulceration or injury 

(5) Quality of voice As a rule, a clear (even though weak) voice suggests 
that the lesion is below the level of the vocal cords, in the trachea A harsh, 
rough and hoarse voice suggests a lesion involving the cords 

(6) Difficulty in swallowing Dysphagia may be encountered in retro- 
pharyngeal abscess Difficulty in swallowing, particularly when associated 
with spiffing over of sahva into the tracheobronchial tree, suggests a lesion 
of ffic upper oesophagus with infiltration or penetration of the tracheobronchial 
wall and resultant obstruction of the trachea Coexistence of fever should 
surest an inflammatory lesion A clear history of lodging of a foreign body 
in the throat may be obtained 
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SYNCOPE 

A sudden and transient loss of consciousness, secondary to acute decrease 
in blood supply to the brain, is called syncope (“fainting” or “swooning”) 
Syncope may be a transient or relatively bemgn disorder, or may reflect a 
progressive and life-threatemng illness 

CAUSES AND MECHANISMS 
A Syncope due to decrease m cerebral perfusion pressure 

(1) Vasovagal syncope (common faint) 

(2) Carotid sinus syndrome from hypersensitivity of carotid sinus 

(3) Postural syncope 

(4) Cerebral syncope from traumatic brain damage, or localised cerebral 
vascular disease 

(5) Cough syncope 

(6) Mictuntion syncope 

B Syncope due to inadequate cardiac output (cardiac syncope) 

(1) Cardiac disease Aortic stenosis, pulmonary stenosis, pulmonary 
hypertension, ballvalve obstruction of mitral valve 

(2) Cardiac arrhythmias Attacks of paroxysmal tachycardia particularly 
in the elderly, high grade partial or complete heart block, a trial flutter or 
fibrillation 

(3) Reflex syncope Cardiac standstill occurring from reflex vagal activity 
e g fainting associated with irritation of pleura or pentoneum, or oesophago- 
scopy or bronchoscopy 

C Syncope due to metabolic causes 
Hypoxia, hypoglycaemia, hyperventilation syndrome 
D Hysterical syncope 

METHOD OF INQUIRY 

(1) Age and Sex A simple faint can occur at any age Carotid sinus 
syncope is more common in middle and old age Hystencal fainting and 
hyperventilation are more common in adolescent girls and young women 

(2) Hxciting causes Postural syncope may occur after prolonged standing 
in fixed position or after strenuous exercise Exertion may cause fainting 
from anoxic syncope, as in congemtal heart disease, aortic stenosis and chronic 
cor pulmonale Post-tussive syncope occurs after a violent bout of cough 
With a hypersensitive carotid sinus, stooping, bending or turmng of the head 
or a tight coUar may cause giddiness 
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(3) PrmomtoTy symptoms Weakness, nausea, sweating and pallor accom- 
pany simple faints Usually, no premomtory symptoms in cardiac syncope 
A gradual development of syncope with dizziness, numbness and tingling of 
hands and feet is common in neurosis 

(4) Position in which syncope occurs The patient may become light headed 
and giddy when first getting up in the morning This is suggestive of ortho- 
Static hypotension 

(5) History of head injury may be obtained in case of concussion 

(6) History of blood loss 

(7) Use of drugs Drugs likely to induce syncope are mtntes, ganglion- 
blockers and insuhn It may also result from drug sensitivity to procaine or 
pemcdhn 

(8) Associated features Dyspnoea and palpitation common in cardiac 
cases, apprehension, mental confusion and excessive sweating m hypogly- 
caemia, visual disturbances or tetany m hyperventilation Association of 
syncope with memory defects, temporary heraiparesis, vertigo or tinnitus 
in an older person suggests presence of vertebro-basilar insufficiency 

THIRST 

Excessive craving for water or fluids is referred to as thirst A proper 
water or fluid-balance within the body is an essential physiological require- 
ment, dependent on (1) an adequate supply of fluids for all bodily requirements, 
and (2) a proper distnbution of fluids within the tissues of the body and blood 
One of the major manifestations of water-imbalance within the body is thirst 

Mechanism The sensation of “thirst” has been ascnbed to (1) drying of 
the oral and pharyngeal mucous membranes wth reduced secretion of sahva, 
because of inadequate bodily water content, and (2) altered composition of 
the blood 


CAUSES 


(1) Physiological Hot or warm weather (with excessive sweating), occu- 
pation (e g stokers), physical exercise, foods rich in salt 

(2) ^cesshe loss of fluids Vomiting, diarrhoea, cholera, polyuna, haemor- 
rhage, shock, anasarca 


(3) Drugs Belladonna, atropine 

(4) Gastromlestmal Pylonc obstruction, carcinoma, gastnc stasis 

EtSSj”" adenoids, parotitis, mumps, salivary 
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URINARY DISORDERS 

TYPES OF DISORDERS AND CAUSES 

Many symptoms are related to the act of unnation, each with its own cha- 
ractenstics and sigmficance The mam types of abnormahties encountered 
are 

Dysnna (Painful mictuntion) 

Local causes 

(1) Urethral Acute urethntis, gonorrhoea, balamtis 

(2) Prostatic Acute gonococcal prostatitis, carcinoma 

(3) Bladder diseases Acute cystitis, bladder-stone 

(4) Gynecological and rectal Fibroids, carcinoma 

Neurological rare vesical cnsis of tabes dorsalis 

Frequency of Unnation 

Painful frequency Inflammatory or neoplastic lesions of urethra, bladder, 
prostate, uterus or rectum 

Painless frequency Polydipsia or excessive intake of fluids, diabetes 
mellitus or insipidus, tea, coffee, alcohol, beer, cold weather, anxiety state, 
crystals in unne, retention with overflow, chronic nephntis, drugs (e g diure- 
tics), spinal cord lesions 

" Retention of Urine 

(1) Interference with nervous mechanism of bladder Tabes dorsahs, Pott’s 
paraplegia, multiple sclerosis 

(2) Bladder lesions Blood clot, carcinoma, papiUoma, calculi 

(3) Prostatic lesions Prostatic enlargement, carcinoma, prostatitis, pros- 
tatic abscess 

(4) Urethral lesions Stncture, calculi, tumours 

Acute retention of unne may occur without previous warmng or may occur 
in patients who have had symptoms of bladder outflow obstruction for some 
time before the acute episode The symptoms are 

Hesitancy The patient has to wait an appreciable penod of time before 
being able to void 

Diminution of stream The flow becomes a feeble stream 

Frequency Especially at night when the patient is awakened from sleep 
on at least two occasions 
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Urgency Tte patient feels he must void without delay only to be faced with 
hesitancy when voiding 

Precipitancy If the patient is unable to get to a suitable place, he wets 
himself 

Incontinence 

(1) Physiological m infancy 

(2) Stress incontinence in women 

(3) Cerebral lesions Coma, epilepsy, mental confusion, psychosis Lesions 
of frontal lobe of brain and of fibres which subserve voluntary control, multiple 
sclerosis, intracramal tumor, cerebral arteriosclerosis 

(4) Spmal cord lesions Spinal cord compression, myelopathies, trauma, 
multiple sclerosis 

(5) Malingering 

Dribbling 

(1) Physiological Common in elderly individuals dunng coughing, 
sneezmg or straining 

(2) Local causes Cystocoele, rectocoele, weak penneum, paralytic bladder, 

prostatic obstruction 

Obguna (and Anuria) Oliguna is that amount of unne output (400-500 ml/ 
24 hours) below which the normal load of metabolic waste products cannot 
be excreted Anuna is complete absence of unne secretion 

(1) Pre-renal (a) Associated with hypotension fluid loss, cardiogenic 
or septic shock (b) Without hypotension Congestive heart failure, renal 
artenal obstruction such as thrombosis or embolism, volume depletion, ‘thmd 
space’ losses eg pentomtis, intestinal obstruction 

(2) Renal Acute glomerular nephntis, acute tubular necrosis, bilateral 
cortical necrosis, hypercalcaemic or urate nephropathy, end stage of chronic 
renal failure 

(3) Post-renal (a) Obstructive uropathy e g prostatic or urethral obs- 
truction or rarely bilateral ureteral obstruction (b) Renal vein thrombosis 

Polyuria means an excessive output of dilute unne As a result the patient 
Is thirsty and dnnks more 

Transient polyuna Diuretic drugs, spontaneous remission m nephrotic 
syndrome, diuretic effect of alcohol, caffem (tea, coffee), vitamin B, in benben, 
proteins m famine oedema ^ 
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B Persistent polyuria 

(1) True (cranial) diabetes insipidus 

(2) Nephrogenic diabetes insipidus 

(3) Renal disease Inabihty to concentrate urine may lead to obligatory 
polyuria 

(a) Chronic renal failure 

(b) Hypercalcaemic nephropathy 

(c) Hypokalaemic nephropathy 

(4) Compulsive water drinking (psychogenic polyuna) 

Noctuna or nocturnal frequency of urine. 

(1) Psychogenic Disturbance of sleep due to any cause may prompt a 
desire to micturate 

(2) Irritative Increased frequency with nocturia due to enlarged prostate, 
or bladder cystocele Associated symptoms of dysuna and stress incontinence 

(3) Polyuria In kidney disease the earliest loss of concentrating power 
will affect the kidney’s special ability of concentrating unne at night 

VERTIGO 

Vertigo IS derived from the Latin word ‘Vertere’ meaning ‘to turn’ 

Consciousness of disordered orientation of the body in space is usually 
referred to as Vertigo It is a subjective sensation of tummg or rotation either 
of the patient or his surroundings or both Vertigo may present itself in 
one of three ways (1) The body or head may be felt to rotate or move 
(2) The surroundings may display rotation or movement, or (3) The posture 
or movements of the lower limbs may appear unsteady Dizziness or a sensa- 
tion of mere unsteadiness, as seen sometimes in cases of neurosis, head-injunes 
or cerebral atherosclerosis, not being associated with a sense of turning or 
falling, is not included under the caption of Vertigo 

CAUSES 

(1) Aural 

(a) External ear e g wax impacting on ear drum 

(b) Middle ear e g Eustachian tube block ' 

(c) Internal ear Acute labyrinthitis, Meniere’s syndrome 

(2) Vestibular nerve Vestibular neuromtis 

(3) Cerebello-pontine angle e g acoustic neuroma, meningioma 



60 symptomatology 

(4) Brain stem e g vertebro-basilar insufficiency, encephalitis 

(5) Temporal lobe e g trauma, neoplasm 

(6) Ocular Ocular muscle paralysis, car or tram sickness, standing at un- 
accustomed heights 

(7) Psychogenic Anxiety neurosis, hystena 
method of inquiry 

(1) Paroxysmal or continuous Vertigo may occur in episodes, with free- 
dom from discomfort in between attacks, as in labyrinthitis In Meniere s 
disease, it may be preceded by a sensation of uneasiness or discomfort lasting 
for a varying period of time Persistent vertigo may follow vertebro-basilar* 
infarction or be associated at times with chronic ear disease, also from strepto- 
mycin or kanamycm 

(2) Disturbances of hearing These, when present, are almost always caused 
by peripheral disturbances Tinmtus, in the form of buzzing, nnging or 
whistbng, IS often encountered in otosclerosis, it may occur in Meniere’s 
disease It may also be produced by obstruction of the ear or Eustachian 
tube, or involvement of the auditory nerve 

(3) History of trauma Except for headaches, dizziness is the most common 
complaint following head injury 

(4) Precipitating factors Vertigo produced by head movement occurs 
in vertebro-basilar insufficiency, carotid sinus syncope and cervical spondylosis 
Complaint of vertigo on lying down or sitting up in bed or on turning over 
(positional vertigo) may occur after head injury, following ear infections or 
after vestibular neuromtis 

(5) Associated symptoms Nausea and vomiting, associated with severe 
vertigo are suggestive of Meniere’s syndrome and thrombosis of the posterior 
infenor cerebellar artery Attacks of tingling involving the extremities and 
mouth, may be noted in association with transient slumng of speech. In 
basilar artery insufficiency there may be a diplopia, facial dysaesthesia, dys- 
arthna or the patient may fall suddenly because of transient loss of cons- 
ciousness or through so-called ‘‘drop attacks”, the patient falling suddenly 
without loss of consciousness and then regaimng normal posture within a 
moment Loss of consciousness may suggest temporal lobe epilepsy 

Loss of consciousness is seldom if ever observed in labyrinthine vertigo or 
Memere’s syndrome 
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VISUAL LOSS OR FAILURE 

Loss of vision in one or both eyes may be sudden and transient or may be 
due to chronic progressive visual loss 

CAUSES 

Anatomically the lesion may be m 

(1) Cornea Opacities (cataract), scarring 

(2) Aqueous Pus or blood, acute glaucoma 

(3) Lens Cataract, refractive error 

(4) Vitreous Haemorrhage 

(5) Retina (a) Congenital Tay-Sach’s amaurotic family idiocy, retinitis 
pigmentosa (b) Acquired Central retinal artery occlusion, central retinal 
vein thrombosis, retinal haemorrhage or detachment, diabetic retinopathy 
Spasm of retinal arteries due to methyl alcohol, qmmne, tobacco 

(6) Optic nerve, optic chiasma and its central connections e g tabes, 
general paralysis, pituitary and other tumors, chronic arachnoiditis 

VOMITING (OR EMESIS) 

By vomiting is meant a forceful expulsion of stomach contents through the 
mouth, as the result of increased intra-abdonunal pressure, produced by 
abdoimnal and diaphragmatic contractions The act of vomiting is frequently 
preceded or accompanied by nausea or a peculiar feehng of impending vomit- 
ing, usually experienced in the throat or epigastrium 

Due to a sudden rise of mtra-abdominal pressure, secondary to simultaneous, 
vigorous and rhythmic contractions of the diaphragm and abdormnal muscles, 
the gastrointestinal contents are forcefully expelled through the mouth, in 
vomiting The act of vomiting is highly complex and involves descent and 
contraction of the diaphragm, spasm of abdoimnal muscles, pylonc spasm 
with relaxation of the cardia, forward and upward movement of the larynx 
and hyoid bone, elevation of the soft palate, closure of glottis and rise of mtra- 
abdominal and intrapulmonary pressures 

The mechanism of vomiting is highly complex, including psychic, neurological 
and gastrointestinal components The “medullary emetic mechanism''' is 
comprised of a vomiting centre in the region of the fasciculus sohtanus and a 
chemoreceptor trigger zone in the floor of the fourth ventncle Whilst the 
latter is sensitive to emetic drugs (e g apomorphme, ergot, morphine, digitahs 
and copper sulfate), irradiation and motion-sickness, the former may be 
stimulated by impulses from the gastrointestinal tract or higher centres of the 
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bram ''ft'hflst afferent impulses from the ahmentar> tract trasel \ta the sj-m- 
pathetic trunls, efferent ones are comejed through the phrenic ner\es to the 
diaphraem, spmal nerves to the intercostal and abdominal muscles and ragus 
nerves to the phaijm and larvra The threshold of \omiUng vanes greaUy 
m individuals, being “low” in cases of functional vomiting 

CAUSES 

Vomiting may be toxic, reflex, central or obstructn c m ongin The important 
causes of vomiting and nausea are 

(1) Gastrowtestmal causes Gastnbs, cholcc^’stitis, cirrhosis of ll^•er, 
carcinoma of stomach, intesUnal obstnicUon, Mrus hepatitis, p>lonc stenosis, 
pancreatitis 

(2) Poisons Food poisomng, alcoholism, uraemia. 

(3) Drugs Digitalis, opium or morphia, anaestheucs, emetics, oestrogen, 
xanthines, antibiotics 

(4) Reflex causes Migraine, ear disease, se\cre pain, Memere's disease, 
sea- or air-sickness, colick} pains, labjunthitis 

(5) Systemic disorder Fevers, uraemia, pregnanej, congesUt^ heart 
failure 

(6) Psychic causes Unpleasant smells, tastes, fear, disgust or tragic sights, 
h}*5tena, neurasthenia. 

(7) Neurological causes Cerebral tumour, memngitis, migraine, tabetic 
enses 

(8) Endocrine causes Addison’s disease, hyperparath>Toidism, th>TOtoxi- 
cosis 

(9) Habit romituig Vomiting initially occurs in a penod of stress but it 
mav persist long after the emotional stress has resoUed 

METHOD OF INQUIR\ 

(1) Time of onset Vomiting occurring early in the morning before break- 
fast suggests a toxic cause, such as incipient uraemia or chrome gastritis (parti- 
cularh due to alcohol) Vomiting occurring regularly and soon after food 
ina\ be functional or hysterical m ongm Vomiting of large amounts of well- 
digested food, at inter\^als of 12 to 24 hours or longer, is almost pathognomonic 
of p\lonc obstruction. 

(2) Duration of complaint A short duraPon suggests a to-ac factor, poison, 
mgesuon of some food or infecpv e lesion, such as cholecv-stiPs A long dura- 

ion is common m hepaPe cirrhosis, mahgnancv', Addison’s disease 

(3) JngesPon of drugs, poisons or certain foods in the near past 
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(4) History of similar episodes in the past as in cyclical vomiting of children, 
hystena or cholecystitis 

(5) Presence or absence of nausea As a rule, vomiting secondary to com- 
mon alimentary disorders is preceded by nausea Vormting without nausea 
suggests the possibihty of an intracranial lesion, such as tumour 

(6) Pain Vomiting which follows and reheves an episode of epigastnc 
pain IS usually due to an \ntragastnc lesion or pylorospasm In appendicitis 
or pancreatitis, vormting may occur with abdominal pain In biliary or renal 
cohc, there is imilateral abdominal pain 

(7) Associated features Penodic attacks of vomiting preceded by one- 
sided headache are diagnostic of rmgrame Functional vormting is more com- 
mon in women, usually follows psychic trauma and is particularly common 
at the time of menstruation 

(8) Nature of vomit This may be highly informative Whilst a faecal 
odour suggests intestinal obstruction, gastrocolic fistula, peritomtis or long- 
standing pyloric or duodenal stenosis, lack of odour suggests achylia gastrica 
or achalasia Presence of undigested food in the vomit, hours after eating, 
suggests pyloric stenosis, oesophageal or duodenal diverticulum, achyha 
gastrica or obstruction below the level of the common bile duct (when mixed 
with bile) Persistent vomiting of mucus suggests gastritis, pregnancy, mahg- 
nancy or postnasal drip , of pure gastric juice, duodenal ulcer or gastnc neuro- 
sis, of bile, obstruction below the ampulla of Vater, of pus, abscess or suppu- 
rative gastritis, of blood, a vanety of conditions (descnbed under Haemate- 
mesis), and of gall-stones, cholecysto-gastric or-duodenal fistula Swallowed 
foreign bodies or intestinal worms may also be discharged via the mouth in 
vomiting 

Retching is not synonymous with vomiting, indicating as it does violent 
rhythmic contractions of the respiratory muscles with a closed mouth It 
may be followed by the act of voimting 

WEIGHT LOSS (EMACIATION) 

Underweight or a body weight below the normal average may be due to 
(1) Thinness, leanness or underdevelopment of fatty tissues A defective 
gam in body weight or minor losses in weight may be due to factors, such as 
age, sex, race, familial predisposition and enforced dieting (2) Emaciation 
or wasting^ with abnormal or excessively rapid loss (or absence) of bodily fat, 
as in cases of malignancy and wasting disease Emaciation associated with 
anaemia, pallor or a sallow tinge of skin, as in advanced cases of cancer or 
chrome congestive heart failure, is sometimes referred to as cachexia 
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The term eight loss refers to actual loss of body weight, which may be 
rapid or gradual This is usually secondary to deficient ingestion or intaVc 
of food (as in starvation, worry, insomnia), poor assimilation or digestion 
of food, malabsorption of the end-products of digestion, defective metabolism 
or disease-states 

Emaciation, like obesity, may be exogenous or endogenous (or mixed) 
in origin 


CAUSES 

(1) Deficient intake of food Starvation, famine, anorexia, malnuintion, 
pain, worry, insomnia, fatigue 

(2) Dysphapa or dijftatitx in s)\alloning Paralysis of longue, palate or 
phao'nx, cleft palate, hysteria, tetany, indammation or tumour 

(3) Poor absorption Prolonged \omiting diarrhoea, p>lonc obstruction 

(4) Gastnc causes Achylia, achlorhjdria, gastric corcinoma 

(5) Jniestwa! causes Chrome amocbiasis, ulcerative colitis, d>stntcnc 
infections, tuberculous cnlcnlis 

(6) Pancreatic and hepatic diseases Pancreatic tumour, chronic pancreati- 
tis, hepatic cirrhosis 

(7) Cardiac causes Chrome congestive heart failure, bacterial endo- 
carditis 

(8) Neurological Parkinsonism, advanced tabes, m>opathics 

(9) Psychogenic Anorexia nerxosa, sexual neurasthenia 

(10) Endocrine t\pcs Thyrotoxicosis, Addison’s disease, Simmond’s disease 

(11) Metabolic Diabetes mclhlus, uraemia 

(12) A\itamtnosis B Complex deficiencies 

(13) Traumatic and post-opcratnc Severe accidents, operations, bums 
(with acute negative nitrogen balance) 

(14) Toxic and infcctnc diseases Pulmonary tuberculosis 

(15) Hacmatological Leukaemias, aplastic anaemia 

(16) Drugs Alcoholism, opium habit, excessive smoking 


METHOD OF INQUIRY 

{\) Age In children the commonest causes arc malnutrition, injudicious 
be suspwte^d infections In middle or old age malignancy should 

(2) Sex Anorexia nervosa occurs nearly nlwn >5 in females 

rrS. °{ Considerable weight loss mav occur in pul- 

monary tuberculosis, malignancy or diabetes 
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(4) Dietary history Study of the diet for deficient intake, either qualitative 
or quantitative 

(5) Appetite Weight loss in spite of a good appetite suggests diabetes 
or thyrotoxicosis 

(6) Addiction to drugs or alcoholism 

(7) Diarrhoea Chronic diarrhoea would point to gastrointestinal infec- 
, tion or malabsorption syndrome as the hkely cause 

(8) Fever, cough or haemoptysis should suggest pulmonary tuberculosis 

(9) History of neurosis or depression may be obtamed from relatives 

(10) Hours of work, strenuous hfe, anxiety, insomma and pam should 
be inquired into 


5 
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Vital Data 


After completion of the history, the next step is a general inspection or obser- 
vation of the patient “as a whole’’— a sort of “bird’s eye view” from head to 
foot The discerning eye of a trained physician may obtain a wealth of useful 
information of great diagnostic value w^itlun a matter of a few seconds 

The temptation, hov^ever, for a spot diagnosis must be resisted Although 
a spot diagnosis (snap diagnosis, instantaneous diagnosis) is possible m a 
large number of cases on observing some charactenstic feature of the disease, 
such as the facial expression, set of the eyes or the gait, the final diagnosis 
must be withheld until the imtial impression of the examiner is confirmed 
by a subsequent, more detailed examination 

Prerequisites There are certain rules which can be profitably observed 
dunng the initial inspection of the patient The patient must always be 
examined in a good hght, in a qmet room, and when completely relaxed and 
comfortable He should be partially or completely undressed Daylight is 
always preferable for a good examination, conditions such as anaemia, jaun- 
dice, and certam skin lesions are likely to be misinterpreted or even missed 
completely m artificial fighting. 

The physician must be relaxed, comfortable, observant and inquisitive 

A systematic routine, mvolving careful observation of the patient from head 
to foot, IS essential for diagnosis Errors m diagnosis are often due to care- 
less, haphazard or hasty inspection Qinical diagnosis depends on four 
methods of examination, viz mspection, palpation, percussion and ausculta- 
tion The tendency on the part of some physicians to rely solely on ausculta- 
tion for diagnosis of chest diseases can only be deprecated as it is hTcely to 
lead to senous errors of omission For instance, a mitral stenotic lesion, which 
IS quite obvious on palpation because of a charactenstic presystohe thnll 
may be easily missed through hasty or improper auscultation 


66 
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RECORD OF PHYSICAL EXAMINATION 

PRELIMINARY DATA 

Name Male or Female Age Race 

Address Occupation 

VITAL DATA 

A Temperature B Pulse C Respiratory rate D Weight 

F Blood pressure Pulse pressure 

Diastolic 

GENERAL OBSERVATIONS 

A Constitution B Stature C State of nutrition D Posture E Emotional state 
F The Skin G The Hair 

HEAD 

A Skull or cramum (size, shape, fontanelles, sutures) B Hair C Movements of 
head D Forehead E Face (type, colour, spasm) 

EYES 

A Expression B Eyebrows C Eyelids D Palpebral fissure E Lachrymation 
F Eyeballs G Tension H Squmt I Nystagmus J Conjunctivae K Sclera 
L Cornea M Ins N Pupils 

EARS 

A Appearance B Discharge C Deafness D Lesions 

NOSE 

A Appearance B Discharge C Nostrils D Sense of smell 

MOUTH AND THROAT 

A Lips (colour, lesions, twitching, herpes, smile) 

B Breath 

C Tongue (appearance, colour, furring, size, shape, fissurmg, movements, lesions, ulcers, 
atrophy, deviation) 

D Teeth (cavities, canes, pyorrhoea, colour, missing teeth, dentures) 

E Gums (colour, pigmentation, swelling, ulceration) 

F Buccal mucosa (inflammatjon, ulcers, colour) 

G Palate (hard and soft palate) 

EL Floor of mouth 
I Tonsils (size, foUicles) 


Date 


E Height 
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NECK 

A General appearance 
B Trachea 

c Lymphnodcs (different groups of cervical glands) 
D Thyroid gland (size, shape, goitre, bruit) 

E Salivary glands 
F Cysts and tumours 
G Blood vessels 


UEPER extremities 

A Deformities and contractures B Local swellings C Oedenw D Muscles, 
£. Lymphnodes F Joints G Bones H Blood vessels I Hand (sha^, deformities 
type temperature, moisture, colour, handshake, handwnting, outstretched hand, abnormal 
movements) J Fmgers K Nails (shape, appearance, lesions) 


lower extremities 

A Deformities and contractures B Local swellings C Oedema D Lymphnodes 
E Joints F Bones G Blood vessels H Toes / Nails 


BREASTS 

Si2C, shape, symmetry, lumps, scanmg, nipples, secretion, areola, discharge, ulceration, 
pigmentation, lymphnodes 

BACK 

Spme, curvatures, symmetry, angulation, movements or mobility, tenderness 
genitals 

Male genitalia, female gemtalia 

CARDIOVASCULAR SYSTEM 

A Inspection Size, shape and type of chest, shape of prccordium Apical thrust (dis- 
placement, extent, site, force, absence, type) Other precordial pulsations Other 
thoraac and extrathoracic pulsations Artcnal and venous neck pulsations En- 
gorged vessels Epigastnc pulsations 

B Palpation Apical thrust (site, extent, force, character, type, mobibty) Other pulsa- 
tions Thrills (site, timing, extent) Pericardial rub Palpable sounds 

C Percussion (cardiac borders, cardiac area of dullness, supra-cardiac dullness) 

B Auscultation Heart sounds (rhythm, rate, intensity and abnormalities of first sound, 
mtensUy, splitting and abnormalities of second sound, systolic extra sounds, diastohe 
extra sounds) Murmurs (timing, site, extent, intensity, transmission, duration, 
quality, pitch, thrill, effects of posture, respiration and exercise) Faction sounds 

E Pulse Rate, rhythm, vessel wall, volume, force, tension, equahty, contour, type 
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RESPIRATORY SYSTEM 

A Inspection Size, shape, type, symmetry, respiratory expansion, equality of movement, 
type of breathing, rate and rhythm 

B Palpation Confirm expansion, local swellings, local tenderness, tactile vocal fremitus 

C Percussion Topographical percussion, apical, basal and midzone, Kromg’s isthmus, 
axillary percussion, myotatic imtability 

D Auscultation Breath sounds (type, character, intensity, length of phase) Adventi- 
tious sounds (type, site, extent, timing) Friction rub (site, extent, charactenstics, 
timing) 

ABDOMEN 

A Inspection Contour or shape, symmetry, local bulgings or retractions, state of skin, 
umbilicus, recti muscles, blood vessels, penstalsis, respiratory movements 

B Palpation Rigidity and feel, oedema of wall, tenderness, investigation of lump Qf any) 
palpability of liver, spleen, gall-bladder, kidneys, stomach, pancreas, small intestine, 
colon and unnary bladder, palpation of hernial onfices 

C Percussion Tympanitis, signs of ascites, liver percussion, percussion of other organs 

D Auscultation Pcnstaltic sounds and other sounds 

E Abdominal mensuration 

F Rectal examination 

NERVOUS SYSTEM 

A Higher function Intelligence, memory, delusions or hallucinations, state of cons- 
ciousness 

B Speech Understandmg and expression of spoken and wntten speech, type of aphasia 
or dysarthna (if any) 

C Cranial nerves Test each cranial nerve (systematically), sense of smell, visual acuity, 
visual field, colour vision, fundi, eyeball movements, squint, nystagmus, pupils, pupil- 
lary reflexes, masseters, temporal muscles, pterygoids, facial movements, skin of face, 
heanng, balance, sensation of tongue, palatal and pharyngeal reflexes, shruggmg of 
shoulders, stemomastoids, tongue wasting and deviation 

D Motor system Loss of muscle power of any important muscles of the body, increase 
or decrease and type of muscle tone, coordination of muscles and state of nutntion, 
wasting or hypertrophy, abnormal muscle movements 

E Sensory system Exteroceptive and proprioceptive sensations and cortical sensory 
function 

F Reflexes Superficial, deep and visceral reflexes 

G Cranium and spine 

H Gait Type of gait Of abnormal) 

TEMPERATURE 

A rough idea of the temperature of the body may he gained by laying the 
palm of the hand over the patient’s bare body, provided the skin be dry For 
practical purposes, however, such a method is both crude and inaccurate 
It IS therefore meumbent on the physician to use, for this purpose, a chmcal 
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thermometer, with a Fahrenheit or Centigrade scale, the latter being favoured 
by the more scientifically minded For accurate thermometry, (1) “e ther- 
mometer should be of rehable make and certified as accurate, (2) it should 
be kept in position for at least two to three minutes, (3) the temperature 
may be recorded or observed m the mouth (oral), axilla (axillary), groin (in- 
guinal) as in infancy and early childhood, or rectum (rectal), (4) for oral 
registration, the mouth must be kept closed whilst breathing proceeds through 
the nose, (5) for axillary recording, the skin must not be chilled or moist 
with perspnation, (6) the mercury must be well shaken down before using 
the thermometer (but after washing), (7) in case of pyrexia, the temperature 
should be recorded every four or six hours in order to determine the type of 
fever 

Normal temperature In warm-blooded amnials, mammals and man, 
a constant body temperature is maintained, irrespective of the atmosphenc 
temperature In man, the normal temperature in the mouth is 98 6^ F (37° C) 
with a range from 97° F (36° C) to 99® F (37° C), in the axilla 98° F (36 5° C) 
with a range from 96 5° F (35 5° Q to 98 6° F (37 0° Q, and in the rectum 
99 2° F (37 3° Q with a range from 97 5° F (36 3° C) to 98 8° F (37 7° C) 
Normally, the temperature regulation of the body is very efficient, particularly 
in women 


Abnormal temperatures In states of disease, the heat regulating mechanism 
may become deranged and the bodily temperature may be deviated (to a 
greater or less extent) from normal Any temperature of over 99° F m the 
mouth IS usually referred to as fever or pyrexia, whilst a temperature of over 
106° F constitutes hyperpyrexia (danger zone of pyrexia) 

Types of fever (Fig 3 1) The mam types of fever are continuous, inter- 
mittent, remittent, pcnodic and irregular 


When m case of fever the temperature does not touch normal at all, it is 
either continuous or remittent If the diurnal fluctuations exceed lj° F in 
24 hours, the fever is termed r eminent, whilst with fluctuations of less than 
F per day, the fever is called continuous A fever that touches normal 
for a few hours dunng the day is called intermittent, hectic or septic, inter- 
mittent fever that occurs daily is termed quotidian, when on alternate days, 
tertian, and when every fourth day, quartan A fever that does not conform 
to any of these three types is called irregular fever A fever occurring in 
bouts lastmg for days with afebnle phases is called relapsing or periodic fever 

Relapsing of pyrexia may occur m brucellosis, Hodgkin’s disease and 
spirochactal relapsing fever 


w “^rse of a fever, the following stages are usually 

^o^ble (1) the prodromal stage (which may be absent), (2) the stage 
of onset or invasion (mitial or pyrogenehc phase), (3) the stage of full deve- 
lopment (fasugium). (4) the stage of dechne (defer^esince or terrain) 





Fiff» 3 1 Common types of ievers 
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The onset of a fc\er ina> be insidious (gradual) or at tunes of step-ladder 
npe as in t 5 phoid ftver, or acute (abrupt) or sudden as in lobar pnemnoma 
or small-poT The termination or fall of a fe\er ma}" be sudden (by crisis) 
as m pneumonia, or gradual (by Ijsis) as in typhoid fever A transitoiy fall 
to normal vath subsequent nse of temperature is called pseudocnsis 

Accompammeiits A sudden nse of temperature may be accompanied by a 
ngor or as ui adults, or b\ convulsions as m children Chills or ngorS 
are commonl> obsened in pvelonephntis, lobar pneumonia, malana, septic 
fc\er, bactenal endocarditis Recurrent ngors can occur in septicaemia, 
pyaemia and bile duct or II^e^ sepsis A sudden and marKcd drop of tempera'* 
ture or se\ere crisis may lead to collapse, delinum or even death 

Mechanism of frrer Fc\‘cr is a simptom and not a disease. The main mechanisms con- 
cerned in the causaoon cTTc\Tr arc (1) increased production of heat, as in mfectious fesers 
and postoperalne p>TCOa, (2) decreased dissipation of heat, as m heat stroke or severe 
deb>dration or (3) a combmatioa of both mechanisms, as m malignancj, b’ood d>*5cras:a 
or sunstroke. 

SnhaonnaJ temperatures A tcmperatuie below 91^ F b> mouth raa> be termed subnormal 
A sudden drop of temperature to subnormal maj ansc after injurj, operation, bums, haemor- 
rhage, acute incess or shock A persistentl> low ternperature is comnon in cmaoatiocu 
or wastmg diseases, rDj:soedcma and Simmond s disease. 

Clhilcal causes The major causes of pjTcxia are (I) Infections Bactenal, vmal or nekets- 
sial, spirochaelal, irotozoal, fungal- (2) Malignant disease:. (3) A Hcrgic disorders. (4) Col- 
lagen diseases. (5) Cb0ection of pus (6) Heat faxr (7) Factiuous frver 

RATE OF THE PULSE 


The pulse IS counted, after restmg the patient for a few mmutes to allow com- 
plete relaxation, at the wnst for at least one mmute and the rate js recorded 
as X beats per mmute, the first beat is not counted. 

Nonnal rate* The rate v^es from patient to patient and even in the same 
patient from tune to time In adults, the rate per minute may range from 
60 to 90, although xisuallj between 70 and 75 The rate is somewhat higher 
in chfldrcn and ivorocn and is increased by standing, eating, exercise, and rao- 
tional factors 

The pulse rate ma> be undulj high during fe%er, in diseases like thj rotoxico- 
sis. mfectious disease such as streptococcal infection, diphthena, and septic 
feier, paroxi-smal tachycardia (where the rate is usually o-ver 160 per mmute 
attaiMg at tunes rate of csen 303 or more per minute), and after drugs such 
2s atropine and adrenalin 


Ab« ^ A palse me of m-er 100 psT mnn-e. called ta^cardm is considered 
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A pulse rate below 60 beats per mmute is called brad) cardia Although, at times, a famihal 
or hereditary characteristic and common enough in athletic mdividuals m trainmg as 
low as 40 per minute), a sIonv pulse may be indicative of certain clmical states, particularly 
(1) comalesccnce after infectious diseases like pneumoma and influenza, (2) during the course 
of entcnc or typhoid fc\er, (3) jaundice, (4) raised mtracramal tension, and (5) heart block 
In complete heart block, the rate may be 30 to 40 beats per mmute and regular In rare 
cases, \entncular rates of e% en mne and ten per mmute ha\ e been recorded 

Some mdividuals di5pla> a capaaty to \oIuntarfly influence their pulse rates Such a 
voluntary control of the pulse rate has been attnbutcd to vagus or sympathetic effect A 
drop of rate of this kmd from 76 to 24 per mmute, Vi-as viitnessed recently m a yoga Volun- 
tary or \ ohtional obhteration of the pulse at the radial artery is due to pressure of the scalenus 
group of muscles on the subcIaMan artery and not to cardiac? arrest A stoppage of the 
pulse of 30 minutes duration was displayed by CoU Townsend in Londom Voluntary ac- 
celeration of the pulse is rare and due to abnormal sympathetic control 


RESPIRATORY RATE AND RHYTHM 

NORMAL RESPIRATION 

In health, the rate of respiration m adults is about 16 to 20 per rainute» 
being somewhat higher m female subjects The respiratory rate is higher 
m childhood and infancy, bemg 40 or over per mmute at the tune of birth 
The rate of respiration is greatly affected, even in health, by exertion, excite- 
ment and emotion The rhythm of respiration is normally regular, but may 
become irregular during excitement, emotion or self-consciousness, and 
penodic dunng sleep m old age 

Normal inspiration is an active process dependent on muscular action (mter- 
costal muscles, diaphragm and abdommal muscles) and associated with an 
upward and outward movement of the nbs resulting in expansion and upward 
movement of the thorax Normal expiration, shghtly longer m duration 
than inspiration, on the other hand, is a passive process associated with an 
mward and downward movement of the ribs and a falhng-in of the chest wall. 

The respiration-puhe ratio first described m ancient China many centuries 
before Chnst, is normally about 1 to 4 (18 respirations to about 72 pulse beats 
per minute) 

The type of breathing, in health, depends greatly on the sex and age of the patient In 
women, the intercostal muscles play a dominant role in respiration, the respiratory move- 
ments mainly affect the upper part of the thorax, and the type of breathing may be described 
as thoracic, thoraoco-abdommal or costal In men and children, the respiration is mostly 
abdominal and dependent on the diaphragm, the type of breathmg bemg described as abdo- 
mmal, abdommo-thoraac or diaphragmatic 

Normally, the two sides of the chest move equally or symmetncaHy and simultaneously 
during respiration, the expansile and upward movement of the chest wall bemg assoaated 
with a mild degree of inspiratory retraction of the lower mtercostal spaces and a symmetrical 
outward mcrv'cment of the subcostal margins on the two sides 
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abnormal respiration 

Abnormal rate An increase in respiratory rate may be either physiological 
(dunng excitement or exertion) or pathological (as in fc\er and diseases of 
the lungs and heart) It may be compensatory as m the case of the painful 
shaUovr breathmg of pleunsy or pentonitis Increased rate of respiration is 
referred to as polypnoea or tachypnoea A decrease in respiratoiy rate is 
common m cases of narcotic poisoning (c g morphia or opium), endoenne 
diseases associated "mth hypometabolism, uraemia, diabetic coma and raised 
mtracramal tension 


Abnormal rhythm (Fig 3 2) The regular rhyihm of normal respiration may 
be disturbed under \anous conditions, eg during excitement or emotion 
(1) Irregular respiratory' rhythm may be noted in meningitis, coma, penpheral 
arculatory failure or as preterminal e\cnt m monbund patients (2) Periodic 
breathing is a special vanety' of respiratory arrhythmia or disorder v^here 
paroxysms of hypcrpnoca or deep breathing alternate with phases of apnoca 
or cessation of brcatbing Tno mam yanclics of periodic breathing are 
recognizable, viz. (a) Cheyne-Stokes breathings a fairly common vancty of 
breathing associated with deep sleep, narcotic poisoning, or ^ith cardio- 
vascular, respiratory, renal and intracranial diseases, and characterized by a 
gradual waxing and waning of respiratory movements dunng the phases of 
hyperpnoea. Prolonged apnoea after hyperventilation is another manifesta- 
tion of lesions of the cerebral cortex (b) BioPs breathings a rare type of 
penodic breathmg usually associated with memngitis and characterized by 
sudden increase and decrease of respiration during the hyperpnocic paroxysms 
(3) 5uip/rour firenrhf/ig (sighing respiration) IS a special \ancty of respiratory 
arrhyrthmia usually associated with states of nervous excitement, fatigue, 
or neurocirculatoiy asthenia and characterized by interruption of normal 
respiration by occasional long and deep sighing breaths (4) Apneustic 
breathing is charactcnscd by a slow respiratory rate with respiration stopping 
m the maximal inspiration and is seen with nud-pontine lesions Apneustic 
breathing is often referred to as ‘inspiratory cramp’ (5) Ataxic breathing 
With medullary lesions irregularities of rate and amphtude may be observed 
The respiration consists of senes of irregular gasps or short inspiratory efforts 
terminating abraptly 


olongadon of respiratory phase The inspiratory or expiratory phase 
oth) may display undue prolongation in disease Obstructive lesions of 
A passages, particularly of the glottis and lamix (e g laryngeal 

diphthena or glottic spasm) are liable to cause undue prolongation of the 
phase of respiration, frequently associated with noisy or slndulous 

culark“,n below the level of the larjnx and parti- 

f emphysema, the expiratory phase is unduly 

prolonged and “wheezy” giving nse to the so^lled asimauc breathing 


NORMAL 


■^\/\AW\V\/V\/' 



HYPERVENTILATJON 




"yWv/v/' — 

BIOTS BREATHING 

-J VV~T-V L^ 


APNEUSTIC breathing 



ATAXIC BREATHING 
Fjg. 3 2 Respu^tory rhythms, normal and abnormal 
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Prolongation of both phases may be noted in acute alcoholic or narcotic poi- 
soning, diabetic coma, uraemia or cerebral tumour, giving nse to the so-called 
slow breathing or Kussmaul breathing 

Altered respmation-pulse ratio The normal respiration-pulse ratio of 1 to 4 
may be altered m disease In cases of pneumonia and at times in congestive 
cardiac failure (especially when associated with heart block) the ratio may 
be 1 to 3 or 1 to 2, m rare cases, the ratio may be even 1 to 1 The exact 
opposite may be noted in cases of opium or morphia poisoning, where the 
ratio may be 1 to 5 or 1 to 6 

Abnormal type of breathmg An abdominal or male type of breathing in a 
woman is suggestive of thoracic disease, such as acute pleurisy, mahgnancy or 
arthritis of the dorsal spine A costal or female type of respiration in a man 
or child may suggest the possibihty of intra-abdominal diseases, such as ascites, 
massive hepatomegaly or splenomegaly, large tumour, peritomtis or diaphrag- 
matic pleurisy 

Exaggeration of the normal type of respiration may also be indicative of dise- 
ase For instance, an entirely thoracic type of respiration (instead of the 
normal thoracico-abdominal type) in a woman is suggestive of intra-abdominal 
disease or diaphragmatic paralysis, similarly, an entirely abdominal or dia- 
phragmatic type of breathing in a man or child suggests the possibility of dry 
pleunsy or mtercostal muscle paralysis 

TYPES OF DYSPNOEA 

Several vaneties of dyspnoea are recognizable (1) Exertional dyspnoea 
or dyspnoea of effort, coming on after physical exertion (2) Paroxysmal 
and nocturnal, mostly due to left ventricular failure or pulmonary oedema 
(3) Continuous dyspnoea, an advemced form of dyspnoea, the laboured breathing 
contmumg throughout the twenty-four hours (4) Orthopnoea, a vancty of 
postural dyspnoea, that is worse in the recumbent and reheved by the sitting, 
standing or semi-sittmg position (5) Trepopnoea, another variety of postural 
dyspnoea, reheved or exaggerated by one or other lateral position (6) Periodic 
respiration, where phases of heavy breathing alternate with apnoeic pauses 
of no breathing Tw o varieties of periodic breathing may be seen In Clieyne* 
Stokes respiration, there is a gradual 'waxing and wamng with alternating 
phases of hyperpnoea and apnoea In Biot’s respiration the changes are 
abrupt or sudden (7) Inspiratory^ dyspnoea, maximal dunng the phase of 
inspiration (S) Expiratory dyspnoea, dunng expiration (9) Kussmaul brea- 
thing, noisy and slow breathing, as m diabetic coma or uraemia (10) Shallow 
and jerky breathing, as m dry pleunsy or pneumoma with pain 
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General Observations 


CONSTITUTION 

The constitution (diathesis, habitus) or body-type of the individual may have 
a bearing on the disease process On the basis of bodily configuration it is 
possible to classify the human race mto certain basic constitutional or somatic 
types, the so-called somatotypes 

CLINICAL CLASSIFICATION 

The simplest and most useful method of somatotypmg is based on simple 
chnical observation of the bodily habitus (Fig 4 1) 

(1) Asthenic (or hyposthemc), thin, long and underdeveloped body with 
long neck, flat chest, prormnent hypogastnum, slender Angers and with a 
prochvity to neurasthema and visceroptosis (Longihnear somatic constitution 
with vertical heart) 

(2) Normosthemc (or orthosthemc), with a normal average body build 

(3) Sthemc (or hypersthenic), broad, short and fat with short neck, muscular 
chest, and large and stumpy fingers (Brevihnear somatic constitution with 
horizontal heart) 

(4) Phthisical or phthinoid (tuberculous diathesis), an exaggeration of the hyposthemc 
type, with flat chest, winged scapulae, lean body, poorly developed musculature and with a 
proneness to pulmonary tuberculosis 

(5) Plethoric or apoplectic, an exaggeration of the hypersthenic type with flushed face or 
flond complexion, protuberant abdomen and with a tendency to cardio-vascular or cerebro- 
vascular accidents and emphysema 

(6) Athletic, a variety of the hypersthemc type with overdeveloped musculature and broad 
chest 

(7) Endocrine In the male type of endocrine habitus, the individual is excessively harry 
and vinle, Avhilst m the female type, there is less of hair, a dehcate skm and fatty breasts and 
hips 

(8) Dyspiastic, or “mixed” constitutional type, where two or more of the above types 
are blended 
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ANTHROPOMETRIC CLAS5IJICAT10N 

Oa the basis of bodily measurements or physical antbropometry, it is possible to dmm- 
guish three mam types of humans (according to the preponderance of one or other of the 
three primary germ layers) (1) Endomorph, with soft^ round contours and well developed 
cutaneous tissues (2) Mesomorph Wide, stocky, muscular mdividual (3) Ectomorph, 
with long narrow hands and feet, long, frequently shallow thorax and a small waist Al- 
though scientific, this method of somatotypmg is time-consuraing and mconvcnicnt 



T^«rw.b.,a A. b c 

autonomic CLASSiriCATION 

exuberant and active with tvarm skin, bnebtTyes and ™n rt t ‘ype (lively, 

•ym^theticotomc or cholinergic) type (reserv^Bnd ^'agotonlc (para- 

^piis tlotv heart rate and low blood piessure) 

less abandoned of late ^ method of typing has been more or 
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STATURE 

On the basis of stature or total height from the top of the head to the soles 
of the feet, individuals can be classed as normal, tall or short The term gjant 
or dwarf is applied to an individual with an abnormally large or small stature 

The stature is to some extent dependent on race (cf , the tall Swede or Pathan 
and the short African Pigmy or the Gurkha), heredo-famihal factors and 
sex, males being as a rule somewhat taller than females 

Upper and lower measurements The stature of the individual is the sum- 
total of the upper measurement (from the top of the head to the upper border 
of the symphysis pubis) and lower measurement (from the top of the symphysis 
pubis to the soles of the feet) The span is the distance between the tips of 
the fingers of the two hands, with the arms held horizontally outwards from 
the body 

Normally, the span and stature are about equal and so are the upper and 
lower measurements In the event of premature or early epiphyseal umon 
as m an adrenal cortex tumour with precocious puberty, the stature is greater 
than the span and the upper measurement greater than the lower In de- 
layed or retarded epiphyseal umon as in hypogonadism or eunuchoidism and 
m certain other endocnne disorders, the span is greater than the stature and 
the lower measurement greater than the upper In Marfan’s syndrome 
the classical findings are long extrermties with an arm span greater than the 
height (dohchostenomalia) the upper segment (head to pubis) to lower seg- 
ment (pubis to feet) ratio being less than 0 85 

GIGANTISM 

Gigantism (giantism or macrosomia) is a term usually apphed to a gene- 
ralized and symmetncal overgrowth of the individual with mcreased skeletal 
length When the height of an mdividual is far m excess of the average normal 
for his age and race, the individual is referred to as a giant The term is 
frequently applied to any individual exceeding a height of 6 ft 6 m Amongst 
the tallest individuals on record may be mentioned the Russian giant Machnow, 
who was 9 ft 3 in tall 

FORMS OF GIGANTISM 

True gigantism (Fig 4 2) The usual form of gigantism, affectmg the body 
as a whole, is referred to as true or generalized gigantism This may be either 
hereditary or endocnne 

Hereditary (pnmary, genetic or simple) gigantism where m spite of the 
statural overgrowth the body is perfectly proportioned and the individual 
normal mentally, physically and sexually 
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Endocime gigantism Since statural growth is normally under the control 
of the eosmophil cells of the anterior pituitary gland, endocrine gigantism 
IS almost invanably caused by hyperpituitarism This may be primary^ due 
to adenoma or hyperfunctioning of the anterior pituitary gland itself, or 
secondary due to endocrine involvement elsewhere, c g affections or tumours 
involving the gonads, pineal gland, adrenal cortex or floor of the third ventricle 
The two common varieties of endocrine giants are the hyperpituitary giant 
and the eunuchoid giant 

Hyperpituitary gigantism Hyperfunctioning of the antenor pituitary gland, 
when established early in life prior to the fusion or union of the epiphyses, 
results m gigantism, when delayed till after epiphyseal fusion, it results in 
acromegaly The hyperpituitary giant is usually well proportioned and 
frequently displays splanchnomegaly, good sexual development, symptoms of 
increased mtracramal tension and polyuria or glycosuria 
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Etmiichoid gigantism The eimuchoid or hypogonadal giant is charactens- 
tically a tall, lanky and long-limbed mdividual (the lower hmbs bemg par- 
ticularly long) with a childlike voice, wizened face and infantile sex organs 

Among special forms of gigantism are (1) foetal gigantism, or excessive 
statural growth in infancy or m the newborn, and (2) localized gigantism or 
overgrowth confined to local segments or parts of the body, as in congemtal 
macroglossia, hemihj'pertrophy of face or hmbs and macrodactyly (Fig 4 3) 
Overgrowth of an extrermty or digit (macrodactyly) may be due to congemtal 
penpheral arteriovenous fistula 

DWARFISM 

Dw'arfism or dwarfishness is a term apphed to a shortness of stature or 
bodily development, irrespective of mental, muscular and sexual development 
An abnormally short individual is called a dwarf 

The term infantilism must be clearly differentiated from dwarfism Infant- 
ihsm or juvenihsm refers to a uniform retardation or delay of development, 
mclusive of statural, muscular, mental and sexual development There is a 
persistence in adult life of the vanous charactenstics of infancy or childhood 
(Fig 4 4) Whereas mfantihsm is nearly always associated with dwarfism, 
dwarfism more often than not exists without mfantihsm 

Dwarfs have figiured prormnently m the art and hterature of bygone days 
and contmue to attract crowds in circuses and freak show's Amongst the 
shortest dwarfs on record may be mentioned the 2 ft. 7 in taU Charles Stratton 
(Tom Thumb) of Bamum Circus fame and the Indian dwarf, Jaggat Singh 

FORMS OF DWARFISM 

Hereditary {genetic or primary) dwarfism A short stature may be an inhe- 
rited charactenstic as in racial dwarfism, for example Afncan pygmies, Lapps 
and Gurkhas, familial dwarfism, and sporadic dwarfism where all the other 
members of the family are of normal stature The hereditary dwarf, except 
for his short stature, is normal m aU respects 

Low hnth weight. A large group anses from children who had a low birth 
w'eight, these can be divided mto three groups (a) Those who were bom 
before theur time — ^premature infants (b) Those who have suffered mtra- 
uterme growth retardation secondary either to maternal disease or poor 
mtrautenne environment These children have charactenstic features at 
buth namely marasmus, dry skin, wizened facies (c) Children of low birth 
W'eight who often have dysmorphic features including odd facies, minor con- 
gemtal malformations and, m about half the cases, rmld mental retardation 

Endocrine dwarfism* Depending on the endocnne gland or glands affected 
the following vaneties are known 
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Cretinism The cretm or hypotIi>T:oid dwarf displays a short statoe, large 
head, mental retardation, coarse dry and unruly hair, sv^^ollen or puffy eyehds, 
flattened nose, thick hp, protruding tongue, coarse diy skin, spade-like hands 
and feet, short and bov.ed legs, infantile gemtaba, cur\ature of spme, a protu- 
berant abdomen with herniation, excessiNC sluggishness and stupid expression 

(Hg.45) 

FrohhcKs syndrome UsuaUj asenbed to hj^othalamic or pituitary dys- 
function, Frohheffs sjmdrome or d^’strophia adiposogemtahs is characterized 
by a short stature, obesity, gemtal underde\elopment and normal intelhgence 
(ng.46) 

Pituitary dsKorfism The pituitaiy" dw^arf (Fig, 4 7), although normal at birth 
displaN's a slow rate of growth and deielops into a characteristically short- 
limbed indiMdual with lack of axillar^^ and pubic hair, sexual underdevelopment, 
immature childhke features, normal mtelhgence and easy fatiguabihty This 
%^net} of dwarfism is always associated with infantflism 

Gonadal dwarfism A short stature, excessively long limbs, sexual under- 
development and a scanty growth of hair m the axillary and pubic regions are 
characteristic of gonadal or h^pogonadal dwarfism or infantihsin (Fig 4 8) 

Precoaous sexual maturity {Macrogenitosomia praecoo^ (Fig 4 9) Although 
m earlv life, there is normal or rapid bodily growth with sexual precocity, 
premature fusion of epiph>ses leads to dela>ed dwarfism later m life 

Primordial dwarfism Because of selective deficiency of the growth hormone, 
tbe adult is a miniature repbea or “pocket-book edition” of a normal person 
The p\gmies of central Africa and genetic dwarfs are examples of this type, 
although hypogonadism is sometunes superimposed in genetic dw^arfisnu 

Polyostotic fibrous dysplasia {Albnghfs syndrome) A disease of females 
with isolated Q^ts within the bones, short extremities (because of premature 
release of gonadotropins) and cafe-au-Iait spots 

Gonadal disgenesis {Turner's syndrome) Dmunuitive female with webbing 
of neck, gonadal dysgenesis, cubitus v'algus, lymphoedema and coarctation 
of aorta* 


D\sostosis multiplex {Hurler's syndrome) Dwarfism associated with a large 
and grotesque head, protuberant abdomen, mental retardation, loss of vision 
and hepalosplenomegaly 


Chondrodystrophy {Marquis's syndrome) Disproportionate shortening of 
spmc and extremities, resulung m smaU aims and legs, marked kjDhosis, 
pigeon-breast, short necl and a waddling gait 


^ developmental causes, such as 

achondroplaaa, osteogenesis imperfecta, chondro-osteodjstrophv dwhon- 




Fig 43 Localized gigantism 
affecting toes 



Fig. 43 Cretinoid 
dwarf 



Fig 4 4 Pituitary infantilism 
in brother and sister aged 23 
and 22 years 



Fig 4 6 Dystrophia adi- 
pose genitalis or Froh- 
lich’s syndrome 


i 


1 


] 


j 

j 

1 



17 Pituitir> U\ irf With two 
nal indiMdual*^ of s imc ipc 


r 







' *2 4 8 Goiadnl 
cluarfi*;m in adult 
fcrrnlc 



\ 


Tir 4 10 \chondro 
phsic dwarf 



1 IS 4 9 Pacououc axual clt\clonnKnl 
in a^JoIcscuncc— Microgcnito^omia priLcox 



STATURE 83 


Achondroplasia The achondroplasic dwarf (Fig 4 10) is a common and 
easily recognizable vanety of dwarf, with short and bowed legs and arms, 
a waddhng gait, a small face with a flat nose, small, stubby and “trident” 
hands, normal intelhgence and normal or excessive sex development The 
dwarfism is due to a defective growth of cartilages 

Osteogenesis imperfecta (Fragilitas ossium, bnttle bones) This condition is 
charactenzed by a short stature with markedly deformed and excessively 
fragile bones, a tendency to multiple fractures and deep blue sclerotics m a 
fair number of cases 

Chondro-osteodystrophy This condition, charactenzed by a short stature, an unusually 
short neck, pigeon breast and kyphotic deformity of the spine, is secondary to deformation 
with fragmentation of the epiphyses of the long bones and spme 

Dyschondroplasia There is a shortening of the long bones, secondary to “bowing” and 
other deforrmties 

Gargoylism (Lipochondro-dystrophy) The gargoyle is a short, mentally retarded indi- 
vidual with an angular kyphosis, an oxycephalic or hydrocephalic skull, a grotesque face, 
comeal opacities and enlarged hver and spleen 

Other bone dysplasias, which may cause dwarfism, are osteitis deformans 
or Paget’s disease of bones, osteitis fibrosa cystica, hyperparathyroidism or 
von Recklmghausen’s disease, renal rickets, renal osteodystrophy or osteo- 
fibrosis, osteopetrosis, marble or ivory bone disease or Albers-Schonberg 
disease, true rickets, Pott’s disease of spine and acute anterior pohomyehtis 

Cachetic dwarfism. This may be secondary to either systemic, metabohc or 
infectious disease 

Systemic dwarfism Under this category are included (1) Cardiac dwarfism, 
usually secondary to congemtal or rheumatic heart disease, the cardiac dwarf 
has a short stature and small gemtaha but normal intelhgence (2) Renal 
dwarfism in children with chrome interstitial nephritis, the dwarfism is asso- 
ciated with decalcified and deformed bones, high blood pressure, polyuna, 
sallow complexion and ultimate renal failure (3) Cerebral dwarfism, usually 
associated with microcephaly or hydrocephaly and idiocy (4) Coebac dwar- 
fism (Fig 4 11) m cases of coehac disease, associated with large, pale, fatty 
stools, abdominal distension and general wastmg 

Metabolic dwarfism This may be secondary to (1) von Gierke’s disease or 
glycogen-storage disease, the dwarfism being associated with infantihsm and a 
large abdomen with a massive liver enlargement, or to (2) diabetes in child- 
hood, overtreated with insuhn, the short stature, large hver, sugar in the 
unne and history of hypoglycaermc attacks furmsh the diagnostic clues 

Infective dwarfism This may be due to congemtal syphihs, tuberculosis, 
malana, hookworm infection, chrome ulcerative cohtis or chrome respiratory 
disease In congemtal syphihs, the short stature is usually associated with the 
characteristic saddle-nose, Hutchinsoman teeth, rhagades at the angles of the 
mouth and interstitial keratitis 
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Tht stzlt of njtntion dcp^ds inanl> on tnc distnbuuoa adipose tissue 
or fat m the bod> On this basis inauidoals can be classed as ronral o^cr- 
V azkt ffat obe>e) and ziKder^eigrt (ihin or lean) 

Factors legnlating bod} v. right ha\e not been clear!} elucidated Obes t} 
and unden^cight are p^blems of metabohsTn dependent on calonc injihe, 
cue"!} expenditure, metabolisin of fat, p'Olein, carbohydrate, minerals and 
T>ater appetite, mode of life, endoenre factors, neredil}, constitution, per- 
sonal uabits, upbnnging and envirorurental factors 


OBESITY 


The term obeSit} is appned to cxce^isne deposition or distribution of fat 
m Ine bod} Excess of fat is a Qisad\artace rather than an as-^et, u ma^ 
“lengtnen the yraist line’’ but “shortens the life bne of the indmdual im- 
posing an extra burden on the caTdioy*a£Cu^ar s^^tem Erorenous or aliire''tar} 
obesit}, from oyer-eating, is far more common than glandular or endogenous 
obesity 


Ooesit} max be milcL moderate or sexcrc, or as yyittil} described b} one 
author, “cny-iable*’, “regal” or “pitiable ’ 

Dstribfztjoa of fzi The fcllar^g n-p^ ober^ are rccc^rj^ab e (I) germihred l\*p- 
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Vhilr Esr^lnrd o>«r% 
cusi£3s-; 

ETdl: npe la p-anar cr h>i»i2ka;c obesn. acd the 
tn xa . ^r.m c *3pe n tr pcgoradal obtsr> 


STATE OF NUTRITION 85 


TYPES OF OBESITY 

(1) Exogenous obesity A common fonn of obesity due to over-eatmg or 
excessive intake of food The distribution of fat is uniform, although some- 
what excessive imder the chin (“double chin”) and over the abdomen 

(2) Endogenous or glandular obesity Glandular in origin, it may be asso- 
ciated with Frohhch’s syndrome, Cushing’s syndrome, adreno-cortical hyper- 
function, hypothyroidism, hypogonadism or the Lawrence-Moon-Biedl 
syndrome 

Frohhch^s syndrome (Dystrophia adiposo-genitaUs) A disease of adolescence or childhood 
with symmetncal obesity of "girdle” type, particularly over the abdomen, thighs, suprapubic 
and mammary regions The fingers are narrow and tapenng, axillary and pubic hair almost 
absent, complexion smooth and silky, voice eflfeminate, muscles hypotomc, intelligence normal 
and sex organs infantile 

Cushing^ s syndrome (Pitmtary basophilism) A characteristic "buffalo” or central type of 
obesity, particularly of the face, neck and trunk with a spanng of the extremities, associated 
with hypertension, flushed face, diabetes mellitus, hypertnchosis (with a male type of hair 
distribution m females), amenorrhoea, purphsh Imes or Iineae atrophicae over the lower 
abdomen, and with a tendency to bnnse easily headaches, body pains, decalcification of bones 
and kyphosis Secondary to basophil adenoma of the pituitary or tumour of the adrenal 
cortex or thymus, Cushing’s syndrome may start at any age after puberty 

Adrenogenital syndrome A condition of vinlism or masculinism m females, associated 
with hirsutism or hairyness of the body and face (often with beard and moustache), coarse 
skin, mcreased musculature, amenorrhoea, manly voice, central type of obesity, tapenng 
hands and feet and at times acne vulgans and skin pigmentation Secondary to adrenal 
cortical tumour, it may start before or after puberty, in its fully developed form, it may be 
indistinguishable from Cushmg’s disease 

Diabetes of bearded women (Achard-Thiers syndrome) A syndrome of obesity, diabetes 
mellitus and vinlism (with characteristic hirsutism of face) m women, who appear "fat and 
bearded” 

Hypogonadal obesity A pecuhar type of obesity, mainly confined to the mons pubis, 
buttocks and thighs, may be noted in eunuchs (castrated males) or eunuchoids (with con- 
genital hypoplasia or acquired disease of the gonads) It is associated with a smooth and 
dehcate (alabaster) or coarse and wnnkly (senile) skm, hypotonic and poor musculature, 
hyperextensibihty of jomts, mcreased stature with long extremities, long and tapenng 
fingers, infantile sex organs, female type of hair distnbution and a high-pitched voice 

Menopausal obesity Hypogonadal obesity is common in women dunng or after the cli- 
mactenc and is commonly associated with a mild degree of vinlism, hirsutism, nervous and 
vasomotor instability, emotionalism and hypertension The fat is deposited mainly over the 
neck, trunk and arms 

Hypothyroid or myxoedematous obesity In myxoedema, obesity is usually mild and con- 
fined mainly to the supraclavicular fossae, suprapubic region, wnsts and ankles The diagnosis 
is suggested by the dry coarse skm, malar flush, thick lips, tongue and eyelids, loss of hair 
over the head and eyebrows, spade-like hands, slow movements, slow pulse, apathetic dull 
expression and husky voice 

Hypothalamic obesity Obesity, ansing in association with encephalitis lethargica, typhoid, 
tabes dorsalis and hydrocephalus, has been regarded as hypothalamic m ongin 
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Other forms of obesity include certain ill-dcOncd forms of obesity of obscure aetiology 
such as 

Dercum's disease (Adiposis dolorosa) Obesity associated with symmetrical, tender and 
painful fatty lumps over the body and a melancholic disposition 

Physiological obesity A mild form of obesity observed temporarily dunng puberty or 
pregnacy 

Water salt obesity Obesity secondary to retention of water or salt and characterized by 
sudden increases of body weight, which responds promptly to recumbency or diuretic thcrap> 

Lawrence Moon Biedl syndrome A rare hcrcdo-famihal disease charactenzed by obcsil>, 
retimtis pigmentosa, syn- or poIydact>Jy, mental deficiency and deformities of skull 

Hand Schtdier Christian syndrome A rare disease of Iipoid metabolism of childhood 
associated with obesity, dwarfism, gonadal h>popIasia, exophthalmos, and diabetes insipidus 

Localized obesity In diffuse lipomatosis, fat is distnbutcd ns painless Jumps all over the 
body, sometimes attaining gigantic proportions In cervical lipomatosis, described in 
beer drinkers and alcoholics, large deposits of fat arc more or less confined to the neck 
region (“double" or “tnpic" chin) In stcatop>gia, a lipomatous condition confined to certain 
African tribes, the obesity is confined to the buttocks 

Hyperinsuiinism obesity Obesity observed in eases of pancreatic tumour associated with 
attacks of spontaneous hypoglycacmia or m diabetic children ovxrtrcatcd with insulin 

Idiopathic or essential obesity An obesity is labelled idiopathic or essential after all possible 
causes of gam m weight have been investigated and ruled out 

UNDERWEIGHT 

Underweight, or a bodyweight well below normal average, may be due to 
(1) leanness, thinness or underdevelopment of fatty tissue, (2) emaciation, 
wasting or excessive loss of body fat, or (3) cachexia or emaciation associated 
with anaemia 


POSTURE 

The position or attitude constantly assumed by a patient at rest or m motion 
IS referred to as posture The posture at rest or static posture may refer to 
the sitting-up posture^ and the posture in bed or decubitus y or the upright, 
erect or standing posture 

Dynanne posture or the posture of the body in action or motion includes 
such diverse activities as walking (or the gait), running, climbing, swimming 
and dancing 


STANDING POSTURE 

"^e maintenance of a normal “standing” or upright posture is dependent 
oa the late^ty and coordination of the following neuromuscular mechanisms 

S lower extremities. 

^ ^ unpulses regarding position of body, (3) labynnthme 

pulses regarding spatial posiUon of body and effects of gravity, (^central 
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cerebellar coordinating mechanism, probably within the vermis, and (5) co- 
operation of higher centers (withm the cerebral cortex) in the voluntary main- 
tenance of posture Loss of mtegnty of any of these mechamsms may result 
in defective standing or walkmg 

The attitude of a patient standmg may be charactenstic enough to suggest 
a diagnosis Viewed from the side, the human body m the standmg posture 
displays either a vertical hue (good posture) or an S-shaped curve (poor posture) 
Alternatively, the normal standing posture may be classified as excellent, fair, 
poor or bad, it depends on the muscle tone and on the axial skeleton 

Asthemc posture In asthenia, debility, wastmg and senihty, the normal 
curves of the spine are exaggerated resultmg m a sunken chest, protuberant 
abdomen and droopmg shoulders 

Parkmsoman attitude In paralysis agitans or Parkinsomsm, there is a 
charactenstic attitude of flexion, involving the trunk and hmbs, associated 
with immobility and poor associated movements 

Hemiplegic posture. There is a characteristic asymmetry, the affected side 
displaying adduction of the shoulder joint, flexion of the elbow, pronation and 
flexion of the wnst and hyperextension of the lower limb 

Tabetic posture. In tabes dorsahs, pseudoptosis, wrinkled forehead and small 
and unequal pupils, with wide separation of the feet may suggest the diagnosis 

Lordotic posture In muscular weakness of neuromuscular ongin, as m 
pseudo-hypertrophic muscular dystrophy (Fig 4 13), the back, when viewed 
from the side, may display a severe degree of lordosis 

Flexibilitas cerea In schizophrenia, the body or hmbs tend to mamtam 
the same position for hours on end 

Astasia abasia . In hystena, the patient may at times be unable to stand whilst 
able to walk or move the legs in bed. 

Hystencal mabihty to stand differs from that due to orgamc nervous disease 
by (a) the absence of demonstrable orgamc involvement of the nervous system, 
(b) vanabdity of defect from time to time, (c) aggravation of symptoms in 
the presence of spectators, (d) tendency to dramatize or exaggerate durmg 
standing tests 

Cerebellar attitude In umlateral cerebellar disease (and in torticolhs), the 
I head may be held awkwardly or obliquely m relation to the body Whilst 
mild cerebellar lesions may penmt standmg with diflSculty, with the feet widely 
placed, severe lesions tend to incapacitate the patient from standmg, because 
of wide swaying movements of the trunk 

Immobile attitude A transitory immobihty of the body may be noted in 
angina pectons, peritonitis and flexibihtas cerea, persistent immobihty suggests 
Parkinsomsm or arthntis of spine In ankylosmg spondyhtis (poker spine) 
the back is kept rigid and if the patient is asked to pick up an object from 
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the flooi. be does so by bending his knees, the spine being kepi absolutely 
ngid 

SITTING-UP POSTURE 

This may be a posture of choice or the only posture possible in some cases 
of pencardial effusion, mtdiastmal new gcowtiv and cardiac failure 
A sitting-up posture may not be possible with hip-joint disease and ankylosis, 
and in cases of severe hypotension or prostration 

DECUBITUS 

The posture in bed or decubitus is often of great diagnostic and prognostic 
value as was first recognized by Hippocrates 
Normal decubitus Normally, a patient in bed prefers to lie flat on his back, 
m the so-called “dorsal recumbent”, or “normal supine” posture This tends 
to be modified or altered m disease conditions 
Passive dorsal decubitus Dunng high or long continued fever, in states of 
debility or prostration (status typhosus), and m cases of frontal lobe tumour, 
the patient tends to constantly slip down in bed and with no effort at correc- 
tion of the posture 

Rigid dorsal decubitus The patient may he on his back, in an immobile 
fashion, with flexion of one or both hip joints, in case of peritonitis, acute 
appcndiatis, polyarthntis or hip-joint disease Immobility of one or more 
limbs may simulate immobility of part or whole of the body 
Opisthotonus (Arched dorsal decubitus) (Fig 414) The back is charac- 
tenstically arched backwards, the wei^t of the body resting on the head 
and feet, which are buried deep in the pillows or mattress This attitude is 
suggestive of tetanus and memngitis but may be encountered rarely in hystena, 
strychmne poisomng or uraemia 

Emprostholonns The back )s arched forward, instead of backward as in opisthotonus, 
the weight of the body resting on the forehead and toes This maj occur in tetanus, ccrc- 
broipmal meningitis, strychnine poisoning or Parkinsonism 

Pleurosfhotonus A lateral arching of the back associated with ngidily, may be observed 
rarely m cases of tetanus 

Lateral decubitus This may he “nght lateral” or “left lateral”, according 
to whether the patient lies constantly on his nght or left side This type of 
decubitus may be due to respirator}’ disease (such as dry pleurisy, pleunsy 
with effusion, empyema, spontaneous pneumothorax, lung cavity or abscess, 
umlateral bronchiectasis or pleuropneumoma), cardioiasatlar disease with 
massive enlargement of the heart or liver, nettrologtcal disease (such as menin- 
gitis (Fig 4 15), head mjury, cerebral imtation or sciatica), or abdominal 
disease, (such as appendicitis or appendicular abscess) 

In dry pleunsy, the pauent may he either on the affected side m order to 
wstnet the painful rubbing together of the inflamed surfaces of the pleura, 




Fig 411 Coehac dwarf \Mth 
normal of same age 



Fig 4 12 Case of progeria 




Fig 4 14 Opisthotonus in a child with 
meningitis 


Fig 4 13 Lordotic posture 
in pscudo-hypertrophic muscu- 
lar dystrophy 
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or on the good side in order to separate the two layers of the pleura, whichever 
posture proves less painful In pleural effusion, pneumothorax and pleuro- 
pneumonia, the patient usually hes on the side of affection thus facihtatmg a 
proper expansion of the healthy lung In lung ca\itation, lung abscess com- 
municating with a bronchus and in unilateral bronchiectasis, the patient 
autofnatically selects a position which allows the cavity to fill up rather than 
empty its contents into a neighbounng bronchus, thus provokmg a bout of 
severe cough In heart disease, the lateral decubitus is assumed in case of a 
massively enlarged heart or a painful and enlarged hver m order to prevent 
either postural dyspnoea or pain 

In amoebic abscess of the hver, the patient may lean or mchne towards the 
left, in order to ^vlden the nght mtercostal spaces with diminution of tension 
of the hver capsule 

Coiled-up decubitus A lateral decubitus with the body curled up and the 
trunk and legs approximated, may be assumed in case of meningitis, cerebeUar 
disease, cerebral imtation or abdominal cohe 

Orthopnoeic posture (Fig 4 16) The patient, when dyspnoeic in the re- 
cumbent position prefers to sit up or be propped up m bed %vith pillows With 
severe orthopnoea, he may insist on sitting up m a chair, mght and day, with 
the arms resting on a table or on the edge of the bed and the head resting 
within his arms 

Orthopnoea may be encountered in cardiovascular diseases (such as cardiac 
asthma or left ventncular failure and pencardial effusion), respiratory diseases 
(such as pneumonia and bronchial asthma), mtra-abdominal conditions (such 
as large ascites or a massive tumour), or in renal diseases (such as nephrosis, 
acute nepimtis and uraenua) 

Prayers posture (Kneehng posture) With extreme orthopnoea, as in some 
cases of massive pericardial efifusion, severe congestive failure, aortic aneurysm 
or mediastinal tumour, the patient may lean forward either sitting in bed and 
usually embraemg a pillow (pillow sign, position of Mohammedan prayer) 
or sitting on the edge of the bed with the legs hanging or resting on a chair 
Sometimes the patient wdl remain standing with the trunk leaning forward, 
the arms on the back of a chair or the head of the bed This has the objective 
of reducing venous return to the heart by the action of gravity and kmking 
the large vems at the grom 

Squatting posture In Fallot’s tetralogy, when the child gets out of breath 
or feels tired he sits on his heels with the knees pressed agamst the chest (knee- 
chest position or squattmg on the haimches) (Fig 4 17) The child sponta- 
neously adopts this posture and a very cyanotic chdd may squat most of the 
time The plausible explanation for this is that m the crouching position, the 
abdominal aorta and femoral artenes arc compressed or kmked, resultmg m 
increased systenuc artcnal resistance and nse of aortic artenal pressure The 
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latter by offenng greater resistance to the nght-to-left shunt, allows more 
blood to flow, for oxygenation, from the nght ventricle into the pulmonary 
arculation Pressure on the inferior vena cava and trapping the venous 
return to the legs and reducing the amount of acid metabolites reaching the 
bram may also be a factor in relieving the dyspnoea 

Prone position Occasionally, a patient may prefer to he m bed m a prone 
position or **on the stomach** as in cases of tuberculosis of the spine, acute 
gastroententis and through force of habit 

Decubital restlessness Extreme restlessness or tossing about m bed may 
be observed in cases of acute myocardial infarction, renal, intestinal or biliary 
cohe, mama or delmum, drug-poisoning, Parkinson’s disease, encephalitis, 
hyperpyrexia, chorea or thyrotoxicosis 

Decubitus of tbromboaugiitis A cbaractcnstic sittmg-up position wth the 
legs hanging down and the head rcstmg on the knees, even dunng sleep, is 
almost diagnostic of Buerger’s disease or thromboangiitis obliterans, this 
position affords partial rehef from the agonizing pain in the loner extremities 

THE SKIN 


METHODS OF EXAMINATION AND DIAGNOSIS 


There are two circumstances which hinder the rational approach to diagnosis 
of skm diseases for a begmner, viz, (1) the attracbon for a spot diagnosis based 
on the visual memory of climcal pictures of some diseases, c g psoriasis or 
lichen planus, and (2) the confusing smulanty of eruptions which apparently 
look alike m many diseases of different genesis The student should adopt a 
standard method of examinabon and gam practical experience to interpret the 
correct morphology of lesions Lesions arc the alphabets of cutaneous diag- 
nosis and one can read them after sufficient clinical expenence of seeing many 
pabents The books can only mdicate a working method 


The exarmnation of a skin case should be earned out as follows 
(1) history, (2) general exammabon and distnbution of the erupbons, (3) the 
nature of lesions and their evolubon, (4) relevant systemic findings, and 
laboratory tests as and when indicated 


History The important points in a dermatologic history which should 
always be inquired into are as follows (1) The occupation of the patient 
particularly if there are eczematous erupbons on the hands and face (2) The 
family history of similar erupbons will indicate contagious diseases like scabies 
or sometimes leprosy, nngworm infections and pyoderma. It may also indi- 
cate famibal and hereditary disorders (3) Previous historyof similar skin 
disorders may indicate recurrent and chronic diseases such as metabolic 
disorders and alJergy (4) History of havmg applied any medicaments which 
aggravated the eruption This will give a clue to the diagnosis of drug sensiU- 

application of sulplia, pemcUIm or strong 
(5) History of having been given any drugs for any other condition 
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or of self medication (common self medications are aspuin, amidopynne con- 
taimng pain relievers, sulpha, phenolphthalem in chocolate laxatives) The 
drug eruptions cover a wide range of morphologic variations and should be 
considered as a “great imitator” of many cutaneous and systemic diseases 
Besides the above information, the usual details of a medical history like 
chronological enumeration of symptoms and other relevant data should also 
be ascertained 

General examination and distribution of eruptions In addition to the usual 
details of a general exanunation carried out for a medical or a surgical case, 
the items of dermatologic interest are (1) the regional distnbution of eruptions 
which will give an idea of the diagnostic clues afforded by the preponderant 
location of a dermatosis on certain areas, and (2) the involvement of the 
contiguous and accessory structures of the skin, viz hairs, nads, mucocutaneous 
junctions and the lymph glands, which will give an idea of the nature of a 
disease process, viz only involving the keratinized structures of skm, hairs 
and nails or spreading also to the deeper structures by lymphatics or ansing 
systematically and involving the skin secondanly 

Local examination This is the most important step in the recogmtion of a 
skm condition The morphology of the different varieties of skin lesions which 
one sees should be interpreted correctly because these eruptions constitute the 
signs on which are based the interpretation of symptoms The tables on 
pages 92-94 enumerate the common types of lesions and examples of diseases 
in which they are found The student should learn to interpret the morphology 
of lesions in different diseases by practical expenence and get a correct mental 
picture of these For this, he has to learn the minute vanations of similar 
lesions in different diseases also, for instance a papule of lichen planus is 
polygonal and violaceous in colour, that of syphilis is coppery brown and 
firm to feel, that of urticaria papulosa is indefinite and succulent and that of 
flat juvenile warts is rough, keratotic and superficial This then is the way 
by which the student should try to bmld up his dermatologic “vocabulary” 
and appreciate the vanation of similar lesions in different diseases 

The next important point to note about the eruptions is the evolution of 
lesions This gives an idea of the nature of a disease process For instance, 
a neoplastic lesion is likely to evolve to a steadily increasing size Destructive 
granulomatous lesions of chronic infections like syphihs and tuberculosis are 
hkely to heal by scar formation, and a haemorrhagic macule will evolve with 
changes in colour To elicit the evolution the student should inspect the fresh 
lesions and compare them with the oldest lesions For such interpretation 
one only considers the pnmary lesions, i e those which arose pnmanly as a 
manifestation of a disease, and not the secondary lesions, i e those which 
arose by extraneous circumstances like secondary infection, scratching, exuda- 
tion and some types of secondary pigmentations The secondary lesions then 
do not sigmfy the eruptions which one associates with the genesis of a disease 
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Table I 

PRIMARY (ELEMENTARY) AND SPECIAL LESIONS 


Typ^s 


Examples of conditions in 
which the type occurs 


FLAT LESIONS 


1 


The Macule is an abnormality of colour of skin 
that IS not appreciably raised above the skin, 

1 c a macule is flat and visible, but not palpable 
The colour may be red, white, blue, brown, 
black, yellow, purple, or shades and combina- 
tions of colour (polychromatic) The size of a 
macule is variable (Figs 4 18, 4 19, 4 20, 4 21) 
Large areas of discoloration may require another 
dcscnptive term like a patch (of erythema, pig- 
mentation, dcpjgmentation, etc ) 


Chloasma Brown 

Flat pigmented nacvi Dark brown 
or black 

Freckles Brown 
Vitiligo White 

Syphilis Coppery, palmar and plan- 
tar lesions of secondary syphilis 
von Recklinghausen s disease Flat 
macular pigmentary nacvi 


2 Haemorrhages are extravasations of blood which Trauma 

may be further subclassified as pctcchiac (Fig Some drug eruptions 
4 22), purpuras, ecchymoses, and haematomas Many systemic diseases, c g blood 

dyscrasias, endocarditis, Schonlein- 
Hcnoch purpura, etc 


SOLID LESI017S 


1 The Papule is a solid elevation on the skin that Lichen planus Violaceous, poly- 
may be of normal or abnormal colour and is of gonal. shiny 
the size of a pinhead up to a split pea (Fig 4 23) Moles and small neoplasms Brown, 

flesh Coloured and dome shaped 

Lichen chronicus simplex Rhom- 
boid papules 

Secondary syphilis Coppery, yellow- 
ish brown papules 

Verruca juveniles Flat rough 
papules 


2. Modules, Tumours and Plaques are also solid 
elevations on the skin but larger m size than 
papules Nodules and tumours are more or less 
rounded, whereas plaques are flatter and may be 
of irregular geometric shape (Figs 4 24 4 25 
4 26.4 27,4 28,4 29,4 30) 


Eiythcma nodosum Nodules 
Neoplasms Nodules, tumours 
Drug eruptions Nodules 
Syphilis Tertiary lesions, c g 
gummas 

Leprosy Nodules, plaques v 
von Recklinghausen’s disease 
Nodules 




Tig 4 23 Papules and nodu- 
les in lupus vulgaris 
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rig 4 24 Deep seated nodu 
ki and ulceration in lupus 
vulgaris 
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Fig 4 25 Nodubr and i» ru 
lar lesions of secondary 
syphilis 




Fig 4 26 Circinate 
pigmented centre m 


lesions with hyper 
secondary syphilis 
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Fir 4 36 Broken bullae and raw 
areas m pemphigus 







Fig 4 40 Vegetative lesions of bromoderma 



Fig 4 42 Erythematous and scal> 
patches of ringworm 
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Table l—{Contd) 


Examples of conditions in 
which the type occurs 

3 The Comedo or Blackhead is a collection of seb- Acne vulgans 

um and keratm lodged m the pilosebaceous folli- Acneform dermatoses caused by 
cle With a black dot of oxidized fat visible at its tars and hahdes 
top Generally in face Sometimes on extremities 

4 The Milium or Whitehead is a papule of the size Colloid milia 

of a pinhead or millet seed which contams either Sometimes around the healed bullae 
sebaceous or comified material It has no open- of pemphigus, epidermolysis bullosa 
ing or communication with the skin surface and some other bullous diseases 

LESIONS WITH FLUID 

1 The Vesicle is an elevation on the skin that con- Eczema 

tains fluid (mostly serous) and is of the size of a Herpes simplex and zoster 
pea or less (Figs 4 3 3 A, 4 33B, 4 34, 4 35) Its Dermatitis herpetiformis 
position may be intra- or subepidermal Drug eruptions 

Chicken-pox and small-pox 
Fompholyx 

Some fungus infections 

Pemphigus vulgans 
Erythema multifonne bullosum 
(Fig 4 37) 

Dermatitis herpetiformis 
Second-degree bums 
Drug eruptions 
Bullous impetigo 

Trophic bulla m leprous and other 
neuntis 

3 The IS an elevation of the skm that has a Pyodermas (folliculitis, impetigo) 

purulent content and is of the size of a pea or Drug eruptions caused by iodides 
less (Fog 4 38) Larger collections of pus are and bromides (Fig 4 40) 
termed Furuncles (Fig 4 39), Abscesses, or Car- Small-pox 
buncles Acne vulgans 

EVANESCENT LESION 

Only one lesion is of this nature The Wheal or Urticanas Acute, chronic, cho- 
Urticana is a sohd elevation of the skm that may linergic, pigmented 

be as small as a match head or as large as a palm Insect bites and stmgs 
Wheals are palpable, oedematous^, frequently su- Angioneurotic oedema 
rrounded by a zone of erythema (flare), and are Dermographia (Fig 4 41) 
relatively evanescent pn the course of minutes to 
hours) After complete involution, the wheals 
leave no trace 


2 The BuUa or Bleb has the same charactenstic as 
the vesicle as to contents but is larger m size 
(Fig 4 36) Blister is a genenc term for either a 
vesicle or bulla 
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Table II 

SECONDARY LESIONS 

Secondary lesions evolve or develop from adventitious events bke scratching, im- 
tation and secondary infection of primary lesions, or as a result of subsidence of 

pnmary lesion 


Types 


Examples of conditions In 
which the type occurs 


1 Ootins (v/cepmg) results from exudation of Eczema 

scrum m diseases with vesiculation due to rup- Most vesicular and bullous dermato- 
lure of these, or m other processes that damage scs 
the stratum comeum Abrasmns 

Pyodermas 

Bums 


2 Crusting and Scabbing result from the coagula- Same as above and m severely 
tioti of scrum and blood on the surface of the pruntic dermatoses 

skin 

3 Excoriation desenbes superficial or deep cxcava- In all pruntic dermatoses, neurotic 
tions of the skm caused by scratching or picking cxconations 

out the skm or the lesions 

4 Scaling (a) Visible exfoliation of the epidermis (a) In the involution of many derma^* 

(Figs 4 42,4 43) toses Scaling ts the early expres- 

{^) Occasionally "mvisiMc’' but demonstrable ston of a damage to epidermis 

on scraping from withm or without 

(b) Tinea versicolor or early pityria- 
sis rosea 


5 Ulceration is due to death of tissue enraassc. Trauma, especially if continuous 
may be superficial or deep (Figs 4 44,4 45) Tuberculosis, syphilis, and other 

granulomatous diseases 


6 Scarring or Cicatrization describes the replace- Fofiowmg deeper ulcerations 
ment of lost substance by fibrosis 

7 Atrophy is the thinning out of skin due to des- Late leprosy or syphilis 

truettve process from within There is no loss In scleroderma and acrodermatitis 
of the superficial epidermis, but sweat (seba- chronica atrophicans after the 
ceous) glands and haus may be destroyed from disease is burnt out 

In many congenital or hereditary 
dysplasfic processes 
In senile akin 

8 Ucfienlfication desenbes thickening of the skin Chcotuc pruntic conditions like 
with surface markings of the skin made promi- eczema and allcigy 

Neurodermatitis 

9 Pigmentation may be a secondary lesion as in FrequenUy m pigmented races in 

post inflammatory pigmentaUon association with inflairunatory 

lesions 

}0 Phe ParroH’ IS an excavaUon or tract ja the cpi- (a) Scabies 
dermis that may be (a) short and small, (6) long, (A) Guinea-worm 
large serpenune and solid Filana 


THE SON 95 


Relerant systemic findings When being confronted with a skin eruption, the 
student should first ask the question whether the particular eruption is caused 
by circumstances outside the skin (such as physical and chermcal trauma, 
microbial invasion or chermcal sensitization), and hence is due to external 
agents or is due to systemic or internal derangements such as eruptive fevers, 
drug intolerance and metabohc derangements of diseases like diabetes or 
jaundice The general clue to the above distinction is that the latter eruptions 
are more hkely to be symmetncal or of a generalized nature and acute in onset, 
while the former are more hkely to be localized, of a chronic nature and evolve 
slowly by contiguity In case the student suspects internal causation then a 
thorough systermc exammation as in a medical case is called for This is 
also necessary for most chronic skin diseases of external causation to find 
out the involvement of deeper structures 

A few simple instruments are of value in the gross exammation of the skin These are 
(1) a magnifying glass to aid m the exammation of small lesions, (2) a transparent micros- 
copic slide to view the lesion after pressure, this helps m differentiating a pigmentary lesion 
from erythema and telangiectasis, (3) a mastoid curette to scrape the surface of a lesion for 
noting the details of the type of scales or for examination of these under microscope for de- 
monstrating fungi , (4) a blunt probe for testing the consistency and tenderness of a lesion 
as well as to note the character of smuses, (5) cotton and pm to test the sensations in a 
lesion, and (6) a synnge and needle to aspirate the contents of a lesion for diagnostic purpose 

Laboratory methods In addition to the use of laboratory procedures of routine nature, 
sometimes most extensive mvestigative approaches may have to be resorted to for a given 
case The nature of investigation and the necessity for the use of such procedures has 
to be amved at on the ments of an individual case 

Skin bemg an easily accessible organ, the causes of most infective disorders can be easily 
confirmed by exammation of scrapings or smears stained appropriately This is particularly 
for agents belonging to the classes of insects, protozoa, cocci, bacilli, fungi, spnochaetes and 
evidences of viral invasion The details of such procedures should be looked for m the 
standard references in dermatology and pathology In other conditions, a biopsy and 
histopathological exammation of the disease by a competent dermal — ^histologist may be 
necessary 

MOISTURE (sweating) OF SKIN 

Excessive drjness (Anhidrosis) Abnormal dryness of the skin from loss 
of sweating may be found in dehydration (from cholera, severe diarrhoea, 
vomiting or diabetic coma), hypothyroidism, avitanunosis A (Fig 4 46), 
scurvy, scleroderma, xeroderma, icthyosis (“fish skin”), old age, high fever 
or anasarca 

Excessive moisture (Hyperhidrosis) Excessive sweating is common durmg 
defervescence in fevers (especially malana, septic fever and pneumonia), vaso- 
vagal attacks, acute myocardial infarction, rheumatic fever, hyperthyroidism, 
neurocirculatory asthema, pulmonary tuberculosis (nocturnal or “mght 
sweats”), Hodgkin’s disease, diabetes melhtus, nervous excitement and dunng 
spells of hot weather or excessive hunudity 
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Localized s\*'eatirg o\er the facr (uxuIatcraUv) ina> be noted in tngermnal 
ninralea, bistzmms headache, neurological oistase or gustatory hj-perhidrosis, 
a^d over the palms and soles in neurocmmlatorj asthenia ner\ousness, Raj- 
naud's disease, general debilitj or hvperthjTOidism 

Ateo-rad fenas of sweatog (Dj-sh-drosis) Chromlndrons or co’iCnred sweat, usaaUv 
vtHorr, be ccCed m seveic jatcdice or h'^stena. A nnccsis or ammoaiacal rweat ni3> 
beco4d El icaecEa, and hacraatidrosis or b’oodj sweat dimag anticoagulant freatment 
or tflseas^ 

A and f7- r: r r-> (svrcstiEg xnth co^dciss) is conmon in pcnpberal cucuJa- 

terr faUnrc, ccrozar’ ibrabcns eccte psin frem an> cause ard m surgical emergencies 
roi as gricralized pertomns, is fra^Lcnllr associated a potr prognosis 


STATE OF THE SKIS 

Wrinlled or loose skin often hanging m folds, may be found in old age 
(seniht}), progena (premature senilitj) cxcessne loss of weight or fat. Joss of 
oedema or eunuchoidism (hypogonadism) In dehydration the skm loses its 
clastirty and this mav be demonstrated by the persistence of a pinched-up 
fold of slon or by the fine vsnniJing ^hich occurs ^hen a broad fold of skm 
IS compressed bemeen finger and thumb 

In Pseudoxanthoma elasticum, a rare mhented disease, the skin, particularly 
that covering the antenor aspect of the neck, axillae, groins and penumbilical 
area is vmnkled and extremely loose, and can be stretched much more than 
normal skim The skm is also thickened, groo\ed and irregularly strealcd 
by yeHovfish nodules v^hich coalesce into plaques The afiected skin has 
been likened to coarse-grained moroccan leather or that of a plucked chicken 
The skm changes are important because they may' gi\ e a clue to diagnosis of 
haematemesis m otherwise apparently healthy patients 

Tense or tight skin is found in scleroderma and over areas of inflammation, 
oedema or cellalitis 


Excessive elasticity (hyperelasticity) of the skm and scalp may occur as a 
rare congenital disorder called Ehler’s Danlos syndrome (Fig. 4 47) It is 
due to a deficiency of collagen and is characterised by the abflity of the skin 
to stretch, hypercxtensibilily of the jomts (double-jomtedness) and by^ a bleed- 
ing tendency '5\hjcli may afiect many internal organs The skm is also fragile 
and heals v,ith cigarette paper-liLe scars 


Thickening or hyperttophy of the skm occurs m acromeaalv, cretinism, 
injTo^ma, aMtaminosis A and C, elephantiasis, xerodem'a, ictbjosis, 
nemo xomatosis and lepro^ In leprosy, the skin o\er the face is thickened 
^ ^’ith a characteristic leonine appearance Callosities 

in manual v, orkers are examples of localized hypertrophy 

of c^ges in ^itamm A deficiency^ consist of t\\o distinct types 

goosepimple like eruption of dry, homy, round or o\al 
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sharply defined papules (Toad skin, phrynoderma, shark skin) occurring 
frequently on thighs and arms (Fig 4 48) Though the condition is usually 
attributed to vitamin A deficiency, deficiency of fatty acids may have something 
to do with it 2 Papular eruptions of pilosebaceous follicles This acnefonn 
lesion of Mtamin A deficiency usually occurs on back and arms and less com- 
monly on face and other parts of the body 

Thinness or atrophj of the skin is common in old age (senile atrophy), circula- 
tory or trophic disturbances, over venous oedema, m malnutrition and wasting 
diseases and as a primary disorder (idiopathic atrophy) The skin appears 
thin, shiny and glossy in appearance, white, grey or bluish in colour, and is 
inelastic and wrinkled like tissue paper 

Stnac atrophicac or lincac albicantcs arc grey or pinkish-wlute lines or scars 
of the skin, resulting from atrophy of clastic tissue after undue stretching 
They arc common over the abdomen after pregnancy and in ascites and abdo- 
minal tumours, over the breasts after pregnancy and lactation, and over the 
thighs and buttocks after weight reduction Purplish stnae over the lower 
abdomen arc a characteristic feature of Cushing’s syndrome 

The stnac, which may be sparse or abundant, arc usually located over the 
outer aspects of the usually protuberant abdomen (Fig 4 49) At times they 
radiate peripherally from the axillary regions and laterally and medially from 
the areolae of the breasts In contrast to the pearl-gray stretch marks of the 
obese or pregnant women, the purple striae of pituitary ongin are typically 
depressed giving nsc to a broad, furrow'cd effect 

Haemorrhagic phenomena- In patients who bruise or bleed easily, the basic 
defects may be (1) in the vessels due to capillary fragility as in scurvy, or aller- 
gic (Henoch Schonlcm purpura) or senile purpura (2) Deficiency of platelets 
(thrombocytopenic purpura) with bleeding from nose, intestines, uterus, kidney, 
brain and into the skin This may occur as a primary event (idiopathic throm- 
bocytopenia) or be secondary to bone marrow depression from drugs or marrow 
replacement by leukemia, reticulosis or cancer (3) Coagulation defects e g 
haemophilia, liver disease, or anticoagulant therapy Bleeding is often severe 
and can occur into muscles, from kidney or into the gut It may occur into 
the joints in haemophilia Haemorrhagic lesions of the skin are called petechiae 
if less than 2 mm in diameter, purpuric spots if 2 to 5 mm in diameter, ecchy- 
moses if over 5 mm in diameter, hacmatomata if raised above the surface, 
puncta if minute in size, and vibices if linear in shape Haemorrhagic skin 
lesions, unlike those of erythema, cannot be obhterated by digital pressure 
or stretching, arc pink or red in colour unlike areas of skin pigmentation 
and tend to change in colour and disappear unlike capillary naevi and skin 
pigmentations 

Tattooed sTtfn Diseases that localise in tattdos include secondary and tertiary syphilis, 
lichen planus, psonasis, lupus erythematosus, and sarcoidosis 


7 
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Subcutaneous oedema Excessive accumulation of fluid in the subcuta- 
neous tissues IS called oedema Oedema may be cither localized (to small 
areas, one or more extremities or face) or generalized (alTecting the whole 
body) Generalized oedema is often called anasarca or dropsy In the com- 
mon type of so-called venous oedema, the overlying skin is smooth, shiny, 
cold and bluish, the oedema pits on pressure and the regional lymphnodcs 
are unaffected In lymphatic oedema (from lymphatic obstruction, as in 
filanasis), on the other hand, the overlying skin is rough or pitted and warm, 
there is no pitting on pressure, and regional lymphnodcs arc frequently in- 
volved 

A pitting oedema can be demonstrated by exerting sustained pressure with 
the thumb over the oedematous area, on withdrawal of the thumb, a “pit” 
or “depression” is observed for some time at the site of pressure 

Dcrmatographia (Autographism, dermographism, factitious urticana) 
(Fig 4 41) In subjects of urticana or allergy, firm stroking of the skin with a 
pointed object or finger-nail results in a red linear elevation followed, within 
a few minutes, by a wheal surrounded by a diffuse pink flare or flush 

Subcutaneous emphysema, due to the presence of gas or air in the subcuta- 
neous tissues, gives a characteristic crepitation or crackling on palpation of the 
affected region This may be in the region of the thorax, abdomen, neck or 
extremity and may be due to rib fractures, penetrating wounds or infection 
by gas-formmg organisms 

Black dermographia This term is applied to the black lines or streaks sometimes obsened 
on the skin, after the weanng of cheap tnnklets or jcwcllco or after being stroked with a 
metallic object The condition is allnbuted to a mechanical rubbing off of the metal by a 
dry, non-oily skin 


COLOUR OF SKIN 


The normal colour of skm depends mainly on the amount (both absolute 
and relative) of five pigments, viz melanin, mclanoid, oxyhacmoglobm, re- 
duced haemoglobin and carotene and, to some extent, on the optical pheno- 
menon of “scattering” Primitive man being of tropical or subtropical origin 
IS supposed to have had a brown skin, brown eyes and black or dark brown 
hair The blonde skm and blue eyes of the Nordic races of today are due to 
gradual loss of skin pigment through centuries of climatic influence 


Decrease of lack of pigmentation Depigmentation or lack of normal skin 
pigment may be due to albinism or vitiligo 

Albinism A congenital disease of unknown aetiology, charactenzed by 
complete and usually generalized absence of pigment from the skin and other 
epidermal structures Albinos usually display a white or pinkish-w'hite skm, 
pink inses, white or colourless hair, photophobia and nystagmus Anew/j 
achromicus is a rare form of localized or segmental albimsm 
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Piebaldism This is a patchy variety of albinism and is present at birth 
The lack of pigmentation may be confined to small areas of the scalp 

Vitiligo (Leucoderma) (Fig 4 21) An acquired and frequently progressive 
condition of unknown aetiology characterized by large or small dead-white 
patches on the skin with sharp margins and surrounded by areas of hyper- 
pigmentation The patdhes are particularly common over the face, hands 
and thighs, and tend to enlarge and multiply The white patches of leuco- 
derma display neither anaesthesia (as in leprous patches), nor induration 
(as m scleroderma), nor variability of colour (as in pinta) Vitiligo occurs 
not infrequently in Addison’s disease where depigmentation and pigmentation 
is interchanged in irregular patches It is also not uncommon m hyperthy- 
roidism, diabetes mellitus, pernicious anaerma, and adrenocortical insufficiency 

Increased pigmentation Increase in pigmentation of the skin may be gene- 
ralized or localized and due to endogenous pigments (viz melanin, haemoglobin, 
haemoglobin derivatives and lipochrome) or exogenous pigments (e g metallic, 
chermcal or biochermcal substances) 

Diffuse or generalised pigmentation 

(1) Yellow pigmentation (a) Jaundice is the most common cause of 
yellow skin colour, the colour being due to excess of bihrubm (b) Carotenae- 
mia due to excess of carotene is best seen in the palms and soles It is absent 
on the sclera and bulbar conjunctiva (c) Drugs such as tetracycline, mepa- 
cnne (d) Chronic uraemia (e) Yellow chemicals used m industry can stain 
the exposed parts of the skin, such persons are described as ‘industrial canaries’ 
(f) Picric acid ingestion, or its absorption from skin ointments (g) Diffuse 
xanthomatosis (h) Lesions of urticaria pigmentosa may give a yellow colour 

(2) Haemoglobin pigmentation In darker racial groups, the palms and 
soles, finger nails, lips and palpebral conjunctiva should be inspected for 
colour change due to haemoglobin because of nunimal or lack of melanization 
in these areas 

(a) Cyanosis (See p 102) 

(b) Polycythaemia Flushed slightly cyanotic appearance 

(c) Carboxyhaemoglobinaenua Peculiar cherry-red colour due to expo- 
sure to COg '' 

(d) Methaemoglobinaerma Chocolate blue skin colour 

(e) Sulph-haemoglobinaemia Mauve-like colour 

(3) Melanin pigmentation (Melanosis) The degree of melanization normal 
for a person of one racial group may be abnormal for another 

(a) External causes Exposure to sun (tanning), ultraviolet rays, photo- 
sensitization of skin to actinic rays by application of certain substances such 
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£S d2i%dro^'2=5to2£. exposnre to roentgen raj^ or radinm. Also nechanical 
imtanon of tne ssm eg: severe pruntns as m Hoddan’s disease or applica- 
noa cf hot vrater bottles to abdomea, 

(b) IntCTsI causes 0 Xutntjonal Pellagra, often sair.:v. InvitanunA 
cef crenr" p amentation is confined to the hjperleratotic follicular lesions 
0) or honnonal ongm Pitmtan and adrenal ^Acromegal}, Adaison’s 
Gisease, after adrenalsctonj}, ACTH in large doses Gonadal Oral admims- 
txauon'of oestrogens Tn}Toid H}perth}ToiciisnL (m) Xenrologzcal lesions- 
Neurofibromatosis, congenital neurocutaneous ^ndrome of melanosH of 
^lan and CNS Skin diseases* An> s!nn disorder associated vnth an 
mfianunator} response ina> be foBo-^ed b} melanosis (\) Miscellaneous A 
generalisee increase in prgment ma^ also be due to scleroderma, dermatomjo- 
sms, and chloipromazine ana chloroqmne treatmenL 

(4) 2detcllic pigrrentation Argyna due to deposition of siber. The 
colour 15 accentuated tr sunlight. Deposition of gold (chnmasis) and bismuth 
(bismuthia) are rare and simulate arg>Tia- 


I /vnTro? rr- pgtrfT T Tus mav DC dof lO (I) ineauri drpcscioii, as 13 sunboTii, 

tx-cxifs, vagEbmds pouse infenauon), leccoderc^ RccLfc^iaiisca’s dssase 

cr p?.tchesj, tubenxis sdcrosis and pbseocnrcmccitcnna, 

acazmosis cdcasnia, after turns, fhet^on cr srralcuu:?, p gxm cd nara and 

sarremz (2) fca^pz.obui aud ns dmvair cs, as za ccca^inoses, tmeses, purpuric 
spots fS) Cpoccrcmr as re laclhclasrm cr Tamhcma (-i) cxcgsnoirs p'gmenis, as m 
taucong mrts, t'.nrnmi, mcrccrj or lead pcisomng (b ire Ircc on gums cspecraHv) ami 
pcrfumic tematitis (irra tie lomi use of Eau dc Co'ogre) 

Special types of pigmentation. In Addisons disease, tixe pigmentation is 
usually dark broTm or black due to the deposition of melanin pigment in 
the basal cells of ep dennis, is of gradual onset, variable m intensity and shovrs 
a special predilection for areas exposed to light (e g. hands, face and neck), 
friction areas and pressure points (e g. under belts, garters, trusses and espe- 
cially m the girole region), normal pigmented areas (e g. gemtals, nipples and 
areolae), vrarm areas of folds (eg. groins, axillae and under the breasts), 
creases of tlie palms and mucous membranes of the gums, cheeks, palate and 
vagina. Buccal pigmentation of the Addisonian type (melanoplakia) may also 
be due to a Negro ancestry 

In peJlap'a, due to prolonged dietary deficiency of the P P. factor, the skm 
lesions (Fig. 4.50) are dark bro'ra or yellov^ish bronm, symmetncal, most 
marled on the exposed parts, elbovrs, knees, neck and penneal regions, sharply 
dti^Tcated from normal skin areas and associated *vith glossitis, stomatitis 

and mental changes Sim lesions may be entirely lacking m the so-called 
pellagra sine peUagra. 


t“ of prgmentation has come to be recogmzt 

Specific. It JS deep brovm or browmsh-black, most pronounced on tl 
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hands and feet, associated with varying pigmentation of other parts of the 
body-generahzed pigmentation, irregular pigmentation of face and pigmen- 
tation of buccal mucous membranes, and patchy pigmentation of soles and 
palms, and fine spotty pigmentation of medial aspects of thighs and arms 

Kwashiorkor is a disease of infants and young children due pnmanly to 
deficient quality and quantity of protein in food It is characterized by oedema, 
skin changes and retarded growth The skin changes consist of pigmentation, 
drying, desquamation and sometimes weeping areas The dry crackled skin 
particularly on the forearms and legs has been likened to crazy pavement 
(Fig 4 51) 

In haemochromatosis {bronzed diabetes), the skin pigmentation is bronze, bluish-grey 
or slate coloured, due to deposition of haemosidenn and haemofuschin m the Malphigian 
layer and sweat glands of the skin, is maximal over exposed parts, skin folds, genitalia and 
over the hands and forearms and associated with cirrhosis of the liver and diabetes mellitus 
Melamn and copper are also said to be deposited in this disease 

In chloasma, a condition frequently associated with pregnancy, there are patches of in- 
creased pigmentation (so-called “liver spots”), particularly over the forehead (the “mask of 
pregnancy”) This has also been seen m females taking the contraceptive pill 

la freckles Oentigo or ephelis), particularly common m red-haired and white-skinned indi- 
viduals exposed to the rays of the sun, there are small multiple spots of pigmentation on the 
exposed parts When found over covered areas of skin, they are called “cold freckles”, 
m old age, freckles may lead to senile keratosis and caremoma of skin 

In acanthosis nigricans, a rare disease sometimes assoaated with advanced malignancy, 
there are charactenstic black or brown, smooth and velvet-like patches of pigmentation 

In generalized xanthomatosis of skin, “chamois-leather-like” golden yellow areas of pig- 
mentation, secondary to deposition of cholesterol and cholesterol esters, may appear over 
the skin surface, particularly over the elbows and eyes 

Pallor Deficiency or lack of the normal colour of the skm or mucous 
membranes is called pallor Contrary to lay belief, pallor is not always 
associated with anaemia Pallor may be due to defective quahty or number 
of red blood cells (anaemia), penpheral vasoconstnction, or accumulation 
of fluid (as in oedema) or myxomatous substance (as in myxoedema and 
cretimsm) in the tissues 

Pallor of the skin may be habitual (as in racial or familial pallor), progressive 
(as in anaemia or bactenal endocarditis), temporary (as in purpura or after 
haemorrhage) or evanescent (as in nausea or syncope) 

Special types of pallor have been recognized in certain diseases, e g an ivory white or pasty 
white skin m nephntis and nephrosis, a waxy skm m lardaceous disease, an alabaster or 
semitransluccnt skm m Certain acyanotic forms of congemtal heart disease and in eunuchoi- 
dism, a muddy or earthy tinge of skm (sallowness) m chronic malana, malignancy and 
cachexia, a cafe-au-lait appearance m subacute bactenal endocarditis, a greemsh pallor 
m chlorosis, and a lemon-yellow or biscmt colour of the skm m cases of pernicious anaemia 
and subacute combined degeneration of the spinal cord, a Dresden china complexion m 
aortic regurgitation 
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The clinical causes of paUor of the skin and mucosa are many and vaned 
Pallor may be racial (as in the Chinese), familial, climatic (tropical), enMron- 
mental (in urban populations), or occupational (as in radium and lead workers) 
It IS frequently due to pathological conditions, like anaemias and other dis- 
orders of the blood (e g iron deficiency anaemia, permcious anaemia, aplastic 
anaemia and leukaemias), haemorrhagic phenomena, infecUons like tuber- 
culosis and bactenal endocarditis, tropical diseases like malana and khla-azar, 
mahgnant diseases, chronic suppurations, renal diseases (e g nephnlis, neph- 
rosis or pyelonephntis), cardiovascular diseases like coronary disease or 
aortic valve disease, alimcntarj" diseases like colitis or duodenal ulcer, and 
endocrine diseases like Simmond’s disease and my^coedema 

Redness of skin Redness of the skin is usually due to hyperaemia or ex- 
cessive content of blood m the superficial capillanes Dusky redness is either 
due to an associated cyanosis (imperfect oxygenation of blood in the capilla- 
nes), polycvlhacmia (increased number of red blood cells) as m Osier- Vaquez 
disease, or spider naevi or vascular angiomata (as in cirrhosis of liver) 

Diffuse redness of the skin may be evanescent or transitory (e g after a hot 
bath, massage, exercise, exposure to heat, cold, alcohol, drugs or emotion), 
temporary (eg dunng fevers, scarlatma, skin eruptions, wounds, bums and 
sun-bum) or persistent (e g polycj^aemia vera) 


Localized redness of the skm may be noted m skin eruptions, wounds, acute 
lobar pneumonia (one or both cheeks), Horton’s s^mdrome of histamine 
headache (unilateral flushing of face), mitral stenosis (“mitral flush” on both 
cheeks), acute pulmonaiy’ tuberculosis (“hectic flush” on both cheeks), my'xoe- 
dema (“malar flush” with surrounding pallor), Raynaud’s phenomenon (over 
the hands) and cirrhosis of the hver (vascular angiomata on nose and cheeks) 

Unusual persistence or mienmitent flushing of the skin may result from 
carcinoid tumor of the intestine with hepatic metastasis 

Cyanosis Cyanosis is more often a physical sign than a symptom The 
term cyanosis is usually apphed to bluish or violet discoloration of the 
skin and mucous membranes, due to absolute increase (over 5 g per 100 ml) 
of reduced haemoglobin in the blood of the sub-capillary venous plexuses 
of the skin Cyanosis can be best observed in the feet and hands where the 
sbn is thm and less pigmented, and where the capillanes are numerous — 
cheeks, ears bps, nail beds and in the mucous membrane of the mouth 

In anaemia, if the haemoglobin is less than 30 per cent, cyanosis cannot 
occur because even if all the haemoglobm is in the reduced form within the 

^piUancs, the total amount would stiU be less than the cntical level of the 
5 gm per cent 


production, four marn tjpcs o 
differentiated, viz. (1) anoxaemic cjanosis, due to inadequate OT\-genaUoi 
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of blood in the lungs, from low oxygen tension in the alveoli (as in mountain sickness or obs- 
tructed airway), unhealthy alveolar walls with decreased permeability to oxygen (as in diseases 
of the lung parenchyma) or from inadequate or shallow breathing (as in alkalaemic conditions) , 
(2) stagnation cyanosis, due to increased dissociation of oxyhaemoglobm, from a sluggish 
circulation (as in Raynaud’s disease, thrombophlebitis and extreme cold), (3) shunt or ad- 
mixture cyanosis, from a venous-artenal shunt (as in the cyanotic forms of congenital heart 
disease) , and (4) replacement cyanosis due to replacement of the oxygen-ion of oxyhaemo- 
globin (as in meth- and sulph-haemoglobmaemia) This is not a true cyanosis 

CLINICAL TYPES OF CYANOSIS 

Central cyanosis This results from increased artenal oxygen unsaturation 
either from cardiac or pulmonary lesion or both Central cyanosis is detected 
in -warm sites such as the conjimctivae or inside the mouth When it is chronic 
and severe it is associated with polycythaemia and clubbing 

Peripheral cyanosis is due to increased utilization of oxygen by the tissues 
thus increasing the venous oxygen unsaturation It results from stagnation 
of blood and hence is seen m the extremities or ear lobes, although if the 
patient is cold, the hps too may be blue in absence of central cyanosis It 
does not lead to finger clubbing or polycythaemia. 

Mixed cyanosis A case of cyanosis may present in some degree of both 
central and peripheral cyanosis For instance, in cor-pulmonale due to chrome 
emphysema or fibrosis of lung, the lung lesion tends to produce central cyanosis 
whereas the associated nght-sided failure tends to cause a penpheral type of 
cyanosis 

Differential cyanosis The term differential cyanosis is applied to the condi- 
tion where some part of the body receives more hypoxic blood than others 
Cyanosis confined to the lower extremities with httle or no cyanosis of the 
arms and face, is practically diagnostic of pulmonary hypertension with right- 
to-left shunt through a patent ductus arteriosus Cyanosis confined to the 
upper extremities with little or no involvement of the legs is suggestive of trans- 
position of the great vessels, with shunting of oxygenated blood from the pul- 
monary artery (through a patent ductus arteriosus) into the aorta, but if the 
ductus IS proximal to the left subclavian artery the nght hand is less cyanosed 
than the left hand and the feet 

Local cyanosis Cyanosis confined to an extremity or part of an extremity 
(particularly the hand or forearm) should suggest the possibility of Raynaud’s 
syndrome, scleroderma, penpheral artery obstruction, thromboohlebitis, 
phlebothrombosis or varicosities of veins 

In cyanosis, the colour of the skin and mucosae is not invanably blue, it may be blue-black 
or black (as in cases of Ayerza’s disease or “cardiacos negros”, crush mjunes of the thorax 
or abdomen, or congcmtal heart disease with massive venous-artenal shunt), hehotrope 
as in the once dreaded condition of influenzal pneumonia, grey, ashen or "corpse-hke” 
(as m penpheral arculatory failure, coronary thrombosis and phosgene poisomng), purplish 
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fas in polvt^-thaemia and Raj-naud’s disease), mau« or laitnder (as 
“ ^Th^^^biiiemia)^ chiirolate or brownish blue (as in meth haemoplob naemia), 

po-™®), bngh..ml (=» « C.n,d, p«™™) 

green (as m cvanosis associated with icterus) 

The iniennn of cjanosis, m a given case, mav vnrj from time to tune, de;«ndmg on 
circumstances. In some forms of congenital heart disi^e, the cvanos« ma> first mahe 
Sts appearance m the second decade of life or even later (c^anosc tardne) 


Haemangiomata 
(Naevus, or birth 
mark) A congenital and 
localized abnormality of 
the nature of hyper- 
trophy or hyperplasia of 
Some element of the skin 
or subcutaneous tissue 
Both ^ oscular and non- 
^ oscular naeM are reco- 
gnized, A \ oscular nac- 
vus may be either a (1) 
capillan naems (“port- 
Mine Slam”) (Fig 4 52) a 
pmkish-rcd or purple 
patch of skin, flush \Mth 
the surface and caused 
by dilated superficial 
capillanes or (2) ca\er- 
nous naerus (“straps berry" 
mark”), a raised, red or 
purple, soft and compres- 
sible lesion caused by 
massi\ely dilated and 
thickened capillanes), or (3) arterial spider (spider angioma, vascular spiden 
spider telangiectasis), so called because it is shaped like the body and legs of a 
spider vnth a central artenole from which radiate hair-hke branches for a 
distance of about 0 5 to 1 cm (Fig 4 53) For some unknown reason the 
common sites for the occurrence of artenal spiders are the neck face, arms 
and upper trunk, in other words m the area of distnbution of the superior 
^cna ca\a, they are rarely seen o\er the lower trunk and legs Pressure on the 
^tral prominence with a pm causes blanching of the whole lesion 
(Rg. 4 54) Pulsation of the central core can be demonstrated by appKmg 
coimter pressure o^e^ the area with a glass slide These litUe tascular abnor- 
mauues are not true naeM because they usuaUy occur m late hfe and it is not 


CONGEMTAL A B N O R V A L I T I E S 
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I'P 4^3 Spider nae\us 
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yet clear if they result from a congemtal malformation Normally the arte- 
noles supplying the skin stop at the vascular plane deep m the dermis, a spider 
naevus results when an artenole comes nght upto the surface In addition 
to ansing spontaneously they also occur m curhosis of the hver They may 
occur transiently in virus hepatitis They may also be found m pregnancy, 
avitaminosis B , thyrotoxicosis, rheumatic fever, rheumatoid arthntis, xero- 
derma pigmentosa, chrome irradiation dermatitis, lupus erythematosus and 
Cushing’s disease This valuable sign of hver cirrhosis becomes more intense 
and increases in size and number dunng progression of the disease with a ten- 
dency to improve or subside during chmeal renussion 

Small vessels scattered m the skin are often associated with artenal spiders, their distnbu- 
tion being more or less the same They have been compared to the silk thread m Amencan 
paper money and the skm is therefore called paper-money skin 

A non-\asailar naevus may be flat or raised, soft or hard, pigmented or 
non-pigmented, hairy, warty or smooth, and small or large enough to involve 
the upper or lower half of the body (“fur cape” or “bathing-drawer” type) 
Pigmented moles are particularly important as they may become mahgnant 
later in hfe 

Moles Moles are the most common congemtal abnormahty of the skin 
and vary m size from pin-head size papules to lesions covermg a large portion 
of the skin They may be flat or raised above the surface, pigmented or flesh 
coloured, hairy or non-hairy There are several vaneties (a) Epidermal 
naeM commonly occur on the scalp On other parts of the body, the raised 
flesh-coloured or pigmented papules may be arranged in a hnear distnbution 
(b) Pigmented mole (bemgn melanoma) These are usually less than 0 5 cm 
in diameter, may be shghtly raised and produce a cluster of coarse dark hairs 

Ichthyosis: This is charactensed by dryness of the skin (Fig 4 46) In severe 
cases the skin resembles that of a crocodile Types (a) Ichthyosis vulgaris 
IS the most common type, the lower hmbs bemg most affected There is 
some thickemng of the skm of the palms and soles with exaggeration of the 
hnes of the palms (so-called palmist’s despair) (b) Bullous ichthyosiform 
erythroderma, a rare condition in which the picture vanes from locahsed areas 
of hyperkeratosis of flexures and penumbihcal region to gross involvement 
of the skm (porcupine man) (c) Ichthyosiform erythroderma (Collodion 
foetus) This may be present at birth m which case the baby is covered by a 
film of collodion 

Infantile eczema Usually arises between third and six months of hfe The 
face is first affected and the rash soon extends to mvolve most of the body, 
the stnkmg feature being the intensity of the imtation The aSected skm 
is reddened, scahng and exconated and in severe cases covered with thick 
crusts 
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TUMOURS OF THE SKIN 
Benign tumors 

Veirucae (Warts) A wart is a small circumscnbed epidermal growth 
caused by a virus The types are (a) Verrucae vulgans the common 
warts seen on hands of children and young adults (b) Verrucae fihformis 
small, slender threadlike growths on neck and eyelids and about the mouth 
(c) Verrucae digitate a group of fingerhke projections with homy caps found 
often on face and neck (d) Verrucae plana (Juvenile warts), flat or dome- 
topped growths on face, forehead and backs of hands, wnsts, and knees 
(e) Verrucae accuminata (venereal warts) An accumulation of filiform warts 
which form cauliflower masses and occur on genitals and in perianal regions 

Plantar warts Plantar warts are flat growths on sole of the foot There 
may be pamful sohtary warts on metatarsal heads or the heel, large primary 
with many satellite warts or the mosaic wart 
Seborrhoeic warts These usually appear on scalp, fore head and trunk in 
middle-age and increase in number with age They start as slightly raised 
brownish macules and subsequently become more raised, darker and have a 
warty surface 

Sebaceous cyst (Wen) A small or large retenUon cyst of a sebaceous gland 
with a central dimple or pit and particularly common over the scalp 

Dermoid cyst (Inclusion dermoid) A congenital and benign cystic tumour 
frequently contaimng hair or sebaceous glands, and commonly ansing on the 
face at the sites of fusion of embryonal segments 

lipoma A small or large, rounded, fatty tumour within the subcutaneous 
tissue, ansmg on any part of the body surface, is called a lipoma In iiniltiple 
lipomatosiSf large number of lipomata are scattered all over the body Multiple 
and painful Upomatous masses m conjunction with obesity are typical of 
Dercum's disease 

Neurofibroma CTibromatous naevus”) Small or large, soft or hard, 
sessile or pedunculated connective tissue tumours, arising from the skin surface 
or from underneath the skin and associated with peripheral nerves, are called 
neurofibromata 

Multiple neurofibromatosis (von Reckhnghausen’s disease) A hereditaiy 
disease, due to congemtally defective ectoderm, and charactenzed by (1) cuta- 
neous pigmentation (small or large areas of brown or cafe-au-lait pigmentation 
of the trunk), (2) cutaneous fibromas (soft, pmk, small or large, sessile or 
pedunculated skin tumours particularly over the trunk and face), (3) peri- 
pheral neurofibromas (smaU or large, bead-like, movable, and frequently 
tender nodules, palpable along the course of superficial cutaneous nerves, 
particularly of the limbs), (4) pachydermatocele or elephantiasis neuromatosa 
fcutaneous or subcutaneous tissue hypertrophy resulting m large masses 
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hanging down in folds, espeaally affecting the head and neck and associated 
With “plexiform” or “diffuse” neuromata), (5) kyphoscolioses, enlarged skull 
and hyperostosis of facial bones 

Morgan’s spots • (Cherry angioma) These spots are bnght red m colour, 
flat or slightly elevated and occur commonly on the front of the chest and on 
the abdomen Morgan’s spots increase in size and number with age 

Keloid (Fig 4 55) A firm, smooth and shmy, vihite or discoloured 
ndge or plaque on the skin, either ansmg spontaneously or secondarily to 
some injury, burn, smus or scar It is caused by hypertrophy of the connective 
tissue of the conum After attainmg a certam size, the lesion tends to become 
stationary or retrogress 

Xanthomas; These are small tumours, yellow or orange. in colour, often 
associated wth hyperlipoprotemaermas, but some types, especially xanthe- 
lesmas may be found in people with normal hpid profiles There are four 
different tj'pes' (1) Xanthelesmas Circumscnbed yellowish plaques m or 
around the eyehds, (Fig 4 56), usually at the inner canthus, but may be diffuse 
and spread on to the upper border of the cheek (2) Tuberose xanthomas 
Nodules often yellowish and coalescing mostly over knees and elbows (3) 
Tendon xanthomas Often multiple and indurated, these occur over elbows 
and on tendo AchiUes, knees and extensor surfaces of hands and feet (4) Plane 
xanthomas Usually raised and well circumscnbed they may be found on 
palms, neck and chest 

All the above forms of xanthoma may be associated with either hyper- 
cholesteraemia or hypertnglycendaemia The foUowmg types are associated 
with h^'pertnglycendaemias only Eruptive xanthomas They may appear 
in crops commonly on buttocks, arms, and legs They are raised with a 
yellowsh centre abd often an eiythematous margin Tuberous xanthomas 
These are mtermediate between tuberous and eruptive types, may look inflamed 
and may coalesce Palmar xanthomas These give the appearance of smeared 
peanut butter on palms and palmar surfaces of fingers 

Molluscum contagiosum. Small, multiple, shiny, pearly-white or pink, 
epithehal tumours of viral ongin, ansmg anywhere on the body surface 

Senile sehorrhoeic adenomas* These appear after rmddle age as small round 
yellowish white firm nodules on face espeaally forehead and cheeks 

Pjogemc granolomata (Granuloma telangiectaticum) are well defined raised 
nodules which bleed easilj' on minor trauma and commonly occur on the hand. 

Histiocjtoma. These small raised shghtly pigmented nodules commonly 
occur on women’s legs 

Keranto-acanthomas These occur on face, sometimes on body and hands 
of elderly individuals, each resembhng a small marble surmounted by a kera- 
tmous plug 
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Mibnm (Milmna) AH types of miliana are caused by interference with the 
overflow of sweat on to the surface of the skin Mihana crj'Stallme (sudanuna) 
are seen in young babies and after sunburn as smaU clear superficial vesicles 
Mihana rubra (prickly heat) anses on skin normally covered in hot humid 
conditions Mihana profunda is a more pronounced form of pnckly heat 

Adenoma sebaceum (Fifi 4 57) A rash consisting of partly confluent 
papules over bndge of the nose and ‘butterfly’ area of the face and over the 
chin particularly near the lower hp often seen in epiloia (tuberous sclerosis) 
Adenoma sebaceum, epilepsy and mental retardation constitute the tnad of 
this disease 


Malignant tumours 

Epithehoma (Squamous-cell carcinoma) The commonest vanety of malig- 
nant tumour of the skin, it usually supervenes on some pre-existing skin lesion 
like a wart, an old radium or X-ray bum, solar dermatitis, chronic imtation 
from arsemc or tar, longstanding lupus vulgans or semle keratosis It is 
particularly common over the hps and ears, usually starts as a tiny pink or 
white nodule which later ulcerates Its mam charactenstics are the slow’ 
growth, craggy hardness, indurated base, an adherent emst or serosanguinous 
discharge, a pearly-white mdurated border, regional lymphnode enlargement. 
Its sohtary nature and appearance after the age of forty years It usually 
ongmates m the pnckle-cell layer of the skm, later invading the deeper layers 

Rodent ulcer (Basal cell epithehoma) (Fig 4 45) The lesion appears 
as a small, sermtranslucenf, pearly nodule, usually on the face After grow- 
mg for years, it usually develops into a typical “rodent ulcer’’ with a raised 
or “rolled” semitranslucent pearly edge and a shallow enemsted base 
Occasionally, ulceration is replaced by a “cystic” or “cicatnaal” type of 
lesion. 


Mahgnant melanoma (Naevo or melano-sarcoma or -caremoma) One 
of the most virulent of all mahgnancies, the malignant melanoma usually 
anses from an old pigmented and hitherto innocent mole anywhere on the 
body surface Mahgnant change m a mole is suggested by a suddenly in- 
creasmg induration, ulceration, crust formation, bleeding, regional lymphnode 
enlargement or by metastatic involvement of the brain, liver or skin The 
transition from benign to mahgnant may be imuated by imtation, trauma 
I or pregnancy The outlook of mahgnant melanoma is extremely gloomy, 
death bemg usually a matter of months 

Intra-epUhehai epithehoma (Bowen’s disease) In this condition, the neo- 
plastic epidermal cells spread outward mstead of penetratmg into the deeper 
hssues, the growth jremainmg confined to the epidermis Its mam charac- 

superficial development, plaque-hke appearance, 
reddish-brown colour, and the smooth vehety and crusted or raw ulcerated 
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surface It may affect the mpple or areola of the breast {Paget's disease), 
the glans penis or the skin or mucous membrane m any part of the body 

Mycosis fungoides A rare and chrome disease which starts as an intractable 
pruntus, goes through a so-called “pre-mycotic stage” of skm eruptions (which 
may be eczematous, psonasis-like, urticanal or erythrodemuc), then develops 
into “tomato-hke” red or purple skm tumours, and finally ulcerates and 
fungates (mycotic stage) with a fatal termmation 

Metastatic skin tumours These may appear m the form of single or multiple 
metastatic nodules in the skin or subcutaneous tissues, m cases of carcinoma, 
mahgnant melanoma, lymphoblastoma or leukaerma (leukaemids) (Fig 4 58) 
The condition usually proves rapidly fatal 

DISTRIBUTION OF HAIR 

Hair growth is influenced by genetic, racial, nutntional and hormonal 
factors There are three vaneties of haur (a) Nonsexual (neutral) hair 
which is imder the control of growth hormone and is found in both sexes 
on the scalp, eyelashes, forehead and lower parts of the body (b) Ambisexual 
hair This appears in both sexes at puberty under the mfluence of adrenal 
cortex and the gonads (c) Male type hair, which appears over the pubic 
tnangle, beard region, ears, tip of nose, chest and trunk under the influence 
of testosterone The rate of hair growth and shedding is under the influence 
of thyroid hormones 

Excess hair* 

Hirsutism means excess growth of hair of male type It occurs mainly in 
women as one of the mamfestations of virilism, but is also seen m boys with 
precocious puberty 

Hypertrichosis is overabundance of body hair but not of male type It 
may be (1) Primary or idiopathic form which is racial or famihal (2) Sexual 
precocity — ^The appearance of hair growth may be premature (3) Nonendo- 
crine conditions — Certain nonendoenne conditions may be associated with 
excessive hair growth — ^pulmonary tuberculosis, patients paralysed by poho- 
myehtis, spina bifida particularly with paralysis of lower extrermties, epileptics 
with grand mal seizures, porphyria, hemochromatosis, physiological increase 
in hair-growth occurs dunng pregnancy (4) Endocrine causes — (a) Hypo- 
thyroidism in childhood — ^In the young hypothyroid child, one of the cardmal 
signs pointmg to hypothyroidism is the presence of an mcreased amount of 
lanugo hair on the back with an mcreased amount of hair growth on the fore- 
arms (b) Adrenal hyperplasia and neoplasm (Figs 4 59, 8 19B) Adrenal 
neoplasm should be suspected if there is a history of rapid onset and pro- 
gression of hirsutism (c) Ovarian factors — Ovanan hirsutism is characte- 
ristically concentrated in the area of the face rather than all over the body 
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(5) Iatrogenic Administration to female patients of androgens, anabo- 
lic steroids, ACTH and corticosteroids, h>dantomales, streptomjan, pemcillin 
and diazoxide (6) Climacteric and postmenopausal hirsutism (7) As part 
of stress syndrome particularly after excessne bums (8) Morgagni's sym- 
characterized by obesit}^ m a climactenc patient with a Cushing like 
habitus and in addition hyperostosis frontalis mtema plus an extensi\e degree 
of hirsutisnL (9) Haemochromatosis 

Heterosexual distribution of body hair A male type of distnbution of pubic 
hair (“male pubic tnangle”) or the appearance of hair on the face and chm 
m female patients, although occasionally encountered in normal subjects, 
is usually assoaated with some glandular disorder (mter-sexuality) 

The opposite condition of a female type of distnbution of pubic hair (hon- 
zontal upper border in a male patient) is also suggestive of glandular disorder 

A general reduction or absence of body hair may be due to hypogonadism, 
h\^opituitansm (Fig 4 60), hjTpofunction of the adrenal cortex or familial 

A general loss of body hair (alopecia mnersahs) may be glandular m ongin 
(h>"poth\TOidisin, h\pjoparath\roidism or hypopituitansm), familial or of 
unexplained ongin 

SKIN ODOUR (BODY ODOUR) 

Olfactorj diagnosis or recognition of disease by the faod% odour was an art practised and 
explored for >ears by ancient generations of phi-siciaos Body odour may be physiological^ 
as m pregnancy during menstruation, o\erR eight or obesitj, cxcessne sweating and unclean 
habits. Racial odours (dependent on dietetic habits and distnbution of ssscat glands) Tnz\ 
be distinctne m some cases (e.g. the so-called blubbcr-llkc odour of the Eskimos the 
fcculant odour'” of certain Baltic races, the “buttciy odour * of Americans and the “odour- 
less Chinese and Japanese) Pathological causes of distincti\’e bod> odours arc manv and 
\*aned Amongst the most important nia> be mentioned certain infections e-g. acute 
rheumatic fc\er ( aad” or sour smell), ivphiis fc\*cr ( mousj smell), Mnccnt s stomatitis, 
diphtheria, follicular tonsilhtis, small pox, measles and acute caseous pneumonia, poisons, 
e.g. cyanide, carbon monoxide, exhaust gas, lysol, arsenic, mercury, lead and gasoline, addic- 
tions, c-g. alcohol tobacco and opium certam occupations, c.g. workers m arsenic ( garlic * 
smeU) sclemum, tdlunum and workers at gas staUons, and skin conditions, eg. athlete’s 
foot , fungus infections and gangrenous areas, bromhidrosis and urhidrosis 

Bromhidrosis (or osmidrosis) A stinking and offensi\e sweat odour, particularl> o\er the 
armpits and feet, is common m anaemia, debilit> and alcohohsrm 

Lrhidrosis An ammomacal or urraous sraeU of the skin sweat m cases of uraemia and 
rarcl> m normal subjects 






Fig 4 60 Sheehan’s disease Note myxoedematous appearance loss of 
axillary and pubic hair, atrophy of breasts and genitalia (Courtesy 
Dr P N Shah, Indian Cancer Research Centre, Bombay) 
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The Head 


THE SKULL OR CRANIUM 

SI7E OF SKULL 

\ 

The size of the skull is usually measured circumferentially along hnes drawn 
honzontally backward from the supraorbital ndges to the occipital protuber- 
ance The average circumference of the skull is 13 inches at birth, 18 inches 
at the age of 1 year, 20 mches at age of 7, 21 inches at age of 15 and 22 inches 
in an adult 

Abnormalities of size* The skull may be unduly small as in rmcrocephaly 
(Fig 5 1) or generahzed craniostenosis, (Fig 5 2) or unduly large as in hydro- 
cephalus, osteitis deformans, acromegaly or gargoyhsm In achondroplasia, 
the skull, although normal in size, appears unduly large in view of the short 
extremities 

Microcephaly may result from cerebral agenesis, toxoplasmosis, cytomegahc 
inclusion disease, etc 

Macrocephaly is less common than rmcrocephaly It may be due to mega- 
lencephaly or to hydrocephalus The head may start to enlarge soon after 
birth Mental defect is the rule 

Hydrocephalus (Fig 5 3) The head is unusually large and globular with the 
front and sides sloping outwards, eyes pushed downwards with the sclerotics 
exposed above the ins (sunset sign), large forehead, somewhat flattened vertex, 
and distended veins with a scant growth of hair over the scalp In infancy 
and early childhood, hydrocephalus is associated with widely open, bulging 
and even pulsating fontaneUes, separated sutures and prormnent scalp veins 
A hollow “cracked-pot” note may be elicited on percussion of the skull The 
circumference of the skull may be 30 inches or more 
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Skull in osteitis deformans (Paget’s disease) (Fig 5 4) The skull becomes 
progressively larger in adult life, the patient requiring larger and larger sizes 
of hats The head circumference becomes larger than normal, the forehead 
prominent and the head is held forward, the face appears unduly small, the 
back IS arched and legs bowed and thickened, imparling an “apc-Iikc” altitude 
to the patient The skull has been likened in shape to an “acorn” in tlus 
disease 

Acromegalic head (Fig. 5 17) The head and face arc larger than normal and 
the supraorbital ridges arc prominent with a receding forehead An “acro- 
megalic facies” IS associated with the large head and makes recognition easy 

Achondroplasia A disease of foclal life with defective endochondral ossifi- 
cation, resulting in a short stature or dwarfism, with rclali\cly short extremi- 
ties and a head that appears unduly large in contrast to the body 


SHAPE OF SKULL 


Craniostenosis A congenital abnormality with premature closure of the 
cranial sutures resulting in malformation of the head and in some eases to an 
increase of intracranial pressure (Fig 5 2) The shape of the s\ ull will depend 
on w'hich sutures arc involved 

Ox>ccphal> (Oxyccphalus, “tower skull”, “steeple head ’ or “sugar-loaf 
head”) (Fig 5 5) This is a characteristic l}pc of %crlicaIK elongated head 
with a pointed vertex, a w'ldc forehead, shallow orbits with bulging c>c5, 
proplosis or exophthalmos and a vacant expression Tlie antcro postenor 
diameter of the skull is markedly reduced and the \crlical diameter increased 
This condition results from early closure of the coronal and sagittal sutures 
and IS sometimes familial (Fig 5 6) 

Acroccphalj The head is high and pointed but wade at the base Pressure 
symptoms arc less common than in oxycephaly It may be associated with 
syndactyly of the hands and sometimes of the feet in Apert syndrome It is 
also seen m cramo-facial dysostosis (with beaked nose, Inpoplastic maxilla, 
short upper and protruding lower lips) 

Scaphocephaly (Fig 5 7) The skull in this condition grows m length and 
height but not in breadth due to synostosis of the saggilal suture 

Boxy head’’ ( ‘Rachitic head”) In rickets, the skull appears larger than 
normal and tends to be oblong or square with prominence and tluckcninn of 

the frontal and panetal eminences (“bossed head”) and slight haltcninc of the 
vertex (Fig 5 8) t, iiit 


Basilar .magmation (Platybasia) This >s a deformity of the skull m ^^h.ch 
the head apears to lie m extension on a shortened neck (Fig 5 9) It ts 

basilar and condylar portions of the occi- 
p tal bone with consequent reducUon in the size of the postenor fossa The 



Fir 5 6 Familial oxycephaly 



Fig 5 9 Platybasia Note the short 
neck and low hair-line 


Fig 5 10 Skull in craniocleido-dysostosis 
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Tig 512 Plexiform neuroma of scalp 
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Fig 5 14 Metastatic deposits of 
skull with primary carcinoma 
of thyroid gland 
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deformity is usually congenital in ongm and is often associated with other 
malformations such as fusion of two or more of the cervical vetebrae (Khppel- 
Feil syndrome) or stenosis of the foramen magnum Basilar impression may 
also result from softening of the occipital bone in osteogenesis imperfecta, 
nckets, osteomalacia, Paget’s disease and hypoparathyroidism 

Cross-bun skull In congenital syphilis, the head displays a vertical forehead, sunken 
bridge of nose, and prominence of the frontal eminences (Parrot’s nodes or frontal bosses) 
giving a charactenstic “cross-bun” appearance to the head The forehead and face appear 
charactenstically “flat” or squansh 

Gargoylism (Hurler’s syndrome) In gargoyles, the skull is large (due to hydrocephalus), 
abnormally shaped (usually scaphocephahe), the bndge of the nose depressed and the lower 
jaw and supraorbital ridges unduly prominent, giving a grotesque appearance to the head 
Comeal opacities and mental deficiency are also present 

Cleido-cranial dysostosis (Fig 5 10) This is a relatively rare condition in which there is 
aplasia of the clavicles with malformation of the bones of the skull and face 

Other abnormalities Local abnormalities of the head may be observed 
either m the nature of lumps or tumours (Figs 5 11, 5 12, 5 13, 5 14 and 5 15) 
or in the nature of depressions or indentations (e g depressed fracture of skuU) 

Softening of skull (Cramotabes) A curious softemng of the bones of the skull in infancy 
allowing It to be indented with the fingers with the resilience of a ping-pong ball, and ex- 
hibiting “egg-shell crackling” is the commonest early sign of nckets disappearing before the 
end of the first year It also occurs in osteogenesis imperfecta, hydrocephalus, congenital 
syphilis and hyperparathyroidism 

FONTANELLES AND SUTURES 

Normally, the anterior fontanelle closes about sixteen months, the postenor 
fontanelle about six weeks and the cranial sutures about six months after birth 

Premature closure of the cramal sutures is a charactenstic feature of cramo- 
stenosis 

Delayed closure of to fontanelles and sutures is frequently noted in hydro- 
cephalus, nckets, congemtal syphilis and cretinism 

Bulging fontanelles m infancy suggest raised intracramal tension from memn- 
gitis, hydrocephalus or intracramal haemorrhage, they may be noted physio- 
logically during crying 

Sunken or depressed fontanelles in infancy are indicative of dehydration 
or marasinns 

THE HAIR OVER THE HEAD 

Colour of hair This may be brown, black, ash-colourcd, blonde or red The colour 
depends on the size and number of melanm granules present, the presence or absence of a 
red pigment and on the thickness of the hair shaft 
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Currahire Four varieties of curved hair arc recognizable, viz (1) wavy hair, (2) hclica 
ha?^th loops of constant size (as m Melanesians and Europeans) (3) spiral hair, with 
d™hing sizes of loops distally (as in Negroes), and (4) peppercorn hair (svith spiral hairs 

m clusters and knots) 


Greying of hair This is due to loss of normal hair pigment and appearance 
of air bubbles in the hair-shafts It is physiological after the age of 40 years, 
but may occur prematurely in some families (familial type), after severe mental 
shock and m generalized artenosclerosis, coronary heart disease, pernicious 
anaemia or progena (premature senility) 


Alopecia (Baldness) Diffuse hair loss from the scalp may be due to (1) 
Acute physical (e g fever) or mental stress (e g bereavement) (2) Post-parlum 
and with oral contraceptives (3) Iron-deficiency anaemia (4) Endocrine 
disorders— hypopituitansm, hypothyroidism, hyperthyroidism (rare), hypo- 
adrenahsm (5) Drugs— Thiouracils, anti-coagulants, excess vitamin A, 
antimitotic agents (6) Post-menopausal (7) Rapid weight loss (8) Idio- 
pathic m majority Alopecia areata (Fig 5 16) is another common vancty 
with patchy or circular areas of baldness, giving a charactcnstic “moth eaten 
appearance” to the head It usually aifects the temporal and occipital regions 
The patches tend to be oval or circular in shape and sharply defined There 
may be some short broken hairs which when removed show an attenuation of 
the bulb, this tapenng off from the thick shaft to the small knob of the bulb 
has given nse to the term ‘exclamation mark’ hairs The cause of alopecia 
areata is unknown Mental shock, emotional stress, focal infection, errors 
of refraction, endoenne disturbances and neuro-circulatory instability have 
been blamed 


Loss of hair from excessive fnction or the use of strong soaps or shampoos is called tri- 
chorrhexis nodosa Alopecia resuUmg from the habit of puUmg out of hair is called tri- 
chotillomanfa the hair in such cases may be ingested by mouth, resulting m a large *‘hair- 
ball” (trichobezoar) within the stomach 


The hair may become sparse or scanty in various conditions, c g fevers (such as typhoid), 
Simmond’s disease, myxoedema. arrhosis of hw, diabetes and syphilis In myxoedema 
or hypothyroidism, the hair, besides being sparse, becomes coarse, dry and lustreless 

“Bull dog'’ scalp (Fig 5 17) In acromegaly, the cxcessi\c growth of the skin and subcuta- 
neous tissues of the scalp produces a thickened corrugated “bull-dog” scalp 

Rheumatic nodules These subcutaneous nodules may be seen on the back of the head in 
acute rheumatic fever (Fig. 5 18) 


T?” syphilitic infants, there may be either abundant growth of hair over 
the head C syphilitic mop”) or extensive loss of hair 


movements of the head 

the excessive 

drugs, or m diseases such as Parkansonism, aortic regurgita- 
and’nS ’ atax.a, chorea, athetos.s, muttple scleLs 
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In paralysis agitans or Parkinson’s disease, a slow, coarse and rotatory or 
nodding tremor or shaking of the head may be a constant and annoying symp- 
tom It may be associated with a peculiar mandibular tremor (alternate open- 
ing and closing of the mouth) and a “trombone” (forward-backward) tremor 
of thd ' tongue 

Alfred de Musset’s sign Named after the great French poet and playwnght, this sign 
consists of a constant forward and backward jerking of the head or visible movements of 
the ears, synchronous with the beating of the heart, in severe cases of aortic regurgitation 

In habit-spasm or tic, sudden jerky and repetitive movements of the head with or without 
facial “grimacing” movements may keep on recumng from time to time 

In chorea, unexpected, jerky and vanable movements of the head may occur m conjunction 
with similar and better known “choreiform” jerky movements in other parts of the body, 
cspeaally m children and young adults 

Titubatlon The phenomenon of uregular osallation of the head and trunk, whilst stand- 
ing, in cerebellar disease and in Fnedreich’s ataxia, is referred to as “titubation” 

Fixation of head Lack of normal head movements with rigidity of the head and neck 
(cervical ngidity) may be due to meningitis or meningeal urritation, tetanus, strychmne poison- 
ing, cervical spinal disease (such as canes, arthntis, neoplasm), trauma, cervical adenitis, 
extensive scars, torticollis or retropharyngeal abscess 

THE FOREHEAD 

Prominence* Excessive prominence of the forehead or supraorbital ridges 
may be due to acromegaly, leontiasis ossium, enlarged air cells of the frontal 
sinuses, bemgn frontal exostosis (thickemng of the frontal bone), tumours of 
the frontal bone (usually unilateral), chrome hydrocephalus, or to Parrot’s 
nodes (frontal bossing) 

Wnnklmg Bilateral wrinkling of the forehead (“care-worn” or “wrinkled 
brow”) may be suggestive of anxiety state, psychoneurosis or bilateral ptosis 
(Fig 5 19) 

Unilateral wrinkling of the forehead may be due to facial paralysis (Bell’s 
palsy) 

Absence of wrinkling, bilaterally, on looking up is a useful sign of hyper- 
thyroidism (Joffroy’s sign) 

Local lesions Local lesions of the forehead are both common and important, 
they may disfigure the general appearance of the patient 

Scars over the forehead are common in epileptics, who tend to fall from 
time to time with resultant injunes 

Lumps or nodules over the forehead may be post-traumatic or caused by 
tumours, gummata, osteomata, cysts or lesions of adenoma sebaceum (epiloia) 

Skin eruptions are common over the forehead and may be due to acne, 
exanthematous fevers like small-pox, chicken-pox and measles, or to local 
skin diseases 



116 THE HEAD 


THE FACE 


GEKERAt APPEARANCE 

Like the tongue or pulse, the facial appearance is a good index of under- 
lying disease Abnormahties of facial appearance may be due to alterations 
of contour, change m colour, affections of muscles or local lesions of the face 

Congenital malformabons A featureless face from birth (aprosopia), an undul> small 
lower jaw (rmcrograthw) (Hg. 5^0), complete absence of the jaw {agnathia) and central c>c 
^ith a proboscis (cydops) ha^e all been obserieiL 

CHARACTERISTIC TYPES OF FACIES 

Many different types of facial appearance or facies ha%e been desenbed 
from time to tune, with a Mew to facihtate recogmtion In many cases, the> 
are characteristic enough to perimt an immediate or spot diagnosis of the 
causative disease Of the diseases capable of producing characteristic ^es 
of facies, the most important are ^ 

A. Dis<ascs of the cndoctmc or ductless glands 

(i) Pituitary Acromegal>, Cushing s disease. 

(ii) Th^Toid Cretinism, ra>:xoedcnia, hj^cithyroidista. 

(M) Gonadal Eunuchoidism, bisexualio 

B Diseases of the nervous sj'stem Parkinsonism, tabes, hemiplegia, facial paxaljsis, 
rnyasthenia gravis, mvopathv 

C Infectious (acute and chronic) Acute exanthematous fevers, monbund states, conge- 
nital sv-philis, tuberculosis, leprosj, tetanus, 

D Cardiovascular diseases NGtral stenosis, cyanotic heart disease, supravalvar aortic 
stenosis 

E, Respirator diseases Lobar pneumonia, adenoids 
F Renal diseases Nephrosis 
G Avitaromosis Ariboflavinosis 

H Congenital anomalies Mongolism, bypcrteleousm. 

L Miscellaneous causes Moon face, scleroderma, cirrhotic facies 


CLINICAL DESCRIPTIONS OF COMMON TYPES OP FACIES 
Of Endocrine Ongm 

Acromegalic face The face in acromegaly displays an ape-like appearance 
(Fig. 5 21) with a prominent lower jaw (prognathism), coarse features, large 

nose, hps and ears, prominent forehead and cheek bones, and widely spaced 
teeth- ^ 


Face m Cnshmg’s syndrome A basopM adenoma of the pituitary', adrenal 
cortiral tumour, adrenal cortical hyperplasia or tumour of the ovary or thymu‘ 
^ “moon-face” or face rounded by obesity, a flushec 
sS sls) ^-^cessise grossth of barr OuTSuhsm] 





Fig 5 21 Acromegalic face 


V:7^^^5 r 





1 ^ 


1 

1 




Fig 5 22 Cushing’s syndrome A Face 
before onset of disease B When characte- 
ristics of Cushing’s syndrome were mani- 
fested (Courtesy Dr P N Shah, Indian 
Cancer Research Centre, Bombay) 


Fig 5*23 Cushing’s syndrome m a boy aged 
2 years Note plethoric moon-face, oily skin 
and acnc A non-mahgnant tumour of the 
right adrenal cortex was found (Courtesy 
Dr P N Shah Indian Cancer Research 
Centre, Bombay) 
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Cretinoid face (Fig 5 24) In cretinism, the face is pale with a stupid, dull 
or somnolent appearance, the skull and face appear wide, the nose broad and 
flattened, hps thick and separated by a large, fissured and protruding tongue, 
and the ejebrows, eyelashes and hair on tlie head scanty and dry 

MjAGcdcmatous face (Fig 5 25) In myxoedema, the face is pasty, pale and 
puffy, the expression dull, apathetic and emotionless and the eyelids swollen 
and drooping, there is loss of hair over the eyebrows and head and the skin 
IS thick and dr)' with a characteristic malar flush 

Hjpcrtlijroid face (Fig 5 26) In thyrotoxicosis, the facial expression is 
one of fright, anxiety or alertness, the eyes arc prominent, shiny and staring, 
the skin IS moist, and emotional movements of the face excessive 

Eunuchoid facies In male hypogonadism, the facial skin is sallow and pale, 
with wrinkles or furrows and absence of facial hair Tlic eyes may appear 
mongoloid from deposition of fat in the upper lids 

Bisexual face (Tig 5 27) The development of manly characteristics (such as 
a beard or masculine type of nose or jaw) m a female, or the lack of facial hair 
in a male, is obscn'cd in the so-called bisexual face 

Infantile facies or jmcnilc facies in an adult is suggestive of hypogonadism 
or hypopituitarism The opposite condition of premature ageing, or elderly 
appearance in a youthful subject, is occasionally encountered in some families 
as an inherited trait and at times m progeria, generalized or coronary athero- 
sclerosis and in Simmond’s disease 

Of Neurological Origin 

Mask-hke face (Parkinsonian mask) An immobile, fixed and expression- 
less face (with the head and neck moving as a whole, owing to rigidity of 
muscles) is typical of the Parkinsonian syndrome 

Tabetic facies; The association of drooped eyelids or partial ptosis with 
wrinkling of the forehead (from over-action of the occipitofrontalis muscle) 
and unequal small and irregular pupils, suggest a diagnosis of tabes dorsalis 
The facial expression is said to be one of “sadness” 

Apoplectic facies After a cerebrovascular accident or “stroke”, w'lth re- 
sultant hemiplegia, ^thc patient may display a pale or plethoric, expressionless 
countenance w'lth saliva drooping from one angle of the mouth, and thick and 
laboured speech 

AsMnmetrical face* An asymmetry of the face or inequality of the tw'o halves 
of the face may be due to unilateral paralysis of the facial nerve (Bell’s palsy) 
or congenital hemiatrophy of face (Fig 5 28) 

Mj asthenic facies (Fig 5 29) There is a characteristic drooping of the 
upper eyelids and chin, with ptosis and open mouth, particularly noticeable 
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towards evening. In some cases, the most noticeable feature is a peculiar 
“sneenng smile” or “myasthenic sneer” due to weakness of the zygomatic 
and nsonus muscles 

Madonna-hke face In the facio-scapulo-humeral myopathy of Landouzy 
and Dejenne, the face is described as “madonna-like” with a “transverse 
smile” 

Myopathic facies (Fig 5 30} In neuromuscular disorders involving the 
facial muscles, the facial appearance is often charactcnstic with a loose pouting 
of the lips exposing a large part of the labial mucosa, a peculiar transverse 
smile, and either drooping of the upper eyelids or difficult closure of the eyes 


Of Infective Origin 

The facies in exanthematous fe\ers (Fig 5 31) and acute illnesses may be 
characteristic enough to suggest an immediate diagnosis A peculiar rounded 
contour of the face, from bilateral enlargement of the parotid glands, is common 
m mumps and (rarely) m Mikulicz’s syndrome (Fig 8 32) where the lacrymal 
glands are also markedly enlarged The eruptions of measles, chickcn-pox, 
small-pox and scarlet fever may be easily observed and recognizable over the 
face In scarlet fever, there is a diffuse bnght-rcd rash with circumoral pallor 
In measles, the morbilliform rash, congested and watenng eyes and heavy 
nasal cold are easy to recognize In tnchinosis, the c3elids may be swollen 
and drooping 

Hippocratic facies First described by Hippocrates, this sign is of evil omen 
The sunken and dull eyes, pinched nose, parched and dark skin of the face, 
with a tendency to sink in bed, muttering delmum, bed-picking (carphology) 
and dance of the muscle tendons (subsultus tcndinum) arc typical of a very 
senous, preterminal condition, sometimes referred to as the “typhoid state” 
or toxic state 

Congenital syphilitic face (Fig 5 33) A charactcnstic type of face with 
sunken bndge of nose (saddle-nose), rhagadcs and interstitial keratitis is 
suggestive of congenital syphilis 

Tuberculous (or phthinoid) facics The face appears thin, wasted and pale, 
with or without a hectic flush over the checks The eyelashes are frequently 
long and silky and the skin delicate 

Leonine face (Fig 5 34) In leprosy, the thickening and superabundance of 
skin together with a flattened nose and loss of hair of the eyebrows and eye- 
lashes results m a leonine facies 


Face in tetanus Spasm of the facial muscles in the early stage of tetanus 
may lead either to retraction of the angles of the mouth with a peculiar sardo- 
nic simle (nsus sardomeus) (Fig 5 35) or to a pursing of the lips The eyes 

closed (contraction of orbiculans oculi) and the eyebrows ele- 
vated (contraction of frontabs muscle) (Fig 5 36) 




rig 5^4 Leonine face of leprosy 





Fig. 538 Anboflavinosis with angular 
cheilitis 
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Of Cardiovascular Origin 

Mitral facies (Malar flush) In mitral stenosis, venocapillary stasis causes a 
bluish tint or flush m the prominent areas of the face such as cheeks, nose and 
ears Mitral facies occurs only in chrome disease with high pulmonary vas- 
cular resistance 

Cyanotic facies Cyanosis of the head and neck is usually part of a 
generalized cyanosis In cyanotic congemtal heart disease, the cyanotic 
hue of the hps, nose and ear lobes may be particularly striking In supenor 
vena caval obstruction (from aortic aneurysm, mediastinal tumour, constnctive 
pericarditis), the face, neck and arms show congestion with oedema, the conges- 
tion mcreasmg on stooping 

EllSn-like facies In supravalvular aortic stenosis there is a wide mouth with 
large lower lips (pouting effect), widely spaced teeth, broad forehead, pointed 
chin, heavy cheeks and protruding ears, and eyes set well apart 

Rounded face In congemtal pulmonary stenosis the cheeks are often high 
coloured and the face rounded 

Of Respiratory Origin 

Pnenmomc facies* In lobar pneumoma, one or both cheeks may show a 
malar flush, the alae nasi appear distended and overactive,, the eyes bnght and 
shiny, and herpetic lesions may be visible over the lips 

Adenoid facies In children with massive adenoids, the mouth remams con- 
tinuously open, with a pmched nose, confemng a somewhat “stupid” expression 

Of Renal Origin 

Nephrotit (Nephritic or Renal) facies (Fig 5 37) The face appears puffy, # 
pale and swollen, with baggy eyehds and narrowed palpebral fissures These 
charactenstics are most obvious dunng the mommg hours 

Of Deficiency Type 

AriboflaA’inosis face (Fig 5 38) In vitamin Bg or riboflavin deficiency, the 
face may show angular cheUitis with superficial fissures, scars or yellow crusts 
at the angles of the mouth, seborrhoeic lesions of the facial skin, rmld erythema 
with scaly desquamation over the alae nasi and ears, and conjunctivitis with 
red Itchy and half-closed eyes from photo-phobia 

Of Congenital Origin ' 

Mongoloid facies In Mongohan idiocy, the face is characterized by slanting 
almond-shaped eyes (Fig 5 39), presence of epicanthic folds, large ears, 
broad and flat nose, flond coarse tongue, scanty and wiry hair on the head 
and an amiable but stupid expression 
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Hvperteleonsm (Hereditary cranifacial dysostosis) (Fig 5 40) In this 
interesting condition, sometimes associated with congemtal heart disease, the 
eyes are set wide apart with a depressed nasal bridge, a low forehead with a 
vertical groove, prominent frontal bossing, optic atrophy and mental retard- 
ation The queer shape of the forehead is due to congenital enlargement of 
the lesser ^vI^gs of the sphenoid bone 

Fish-Uke facies In incomplete mandibulo-facial dysostosis there is an anti- 
mongoloid slant of the eyes, hj^oplasia of malar bones and mandible^ macro- 
stoma and sunken check bones 


Of Miscellaneous Origin 

Moon-face A face rounded by oedema or fat is sometimes referred to as 
“moon-face” It has been desenbed in renal diseases, such as nephrosis and 
acute nephntis, m Cushing’s syndrome (Figs 5 28, 5 29) and after cortisone 
or ACTH therapy The mouth may be shaped like a “fish-mouth” with cor- 
ners being depressed when the patient is obese 

Scleroderma face (Fig 5 41) The facial skin may be so markedly tightened 
m scleroderma that smiling and proper closure of the mouth are prevented 
The smooth skin, partially open mouth, exposed teeth and fixed smile suggest 
the diagnosis 

Cirrhotic facies In early cases of cirrhosis from alcohohsm, the face is 
sallow and bloated or flushed and flond, AMth injected and watering eyes, 
prominent pink nose and dilated vessels over the cheeks and nose In the later 
stages, the eyes and cheeks become sunken, the eyes ictenc and congested and 
the face and neck covered vnth spider angiomata 

Facial deformities Bizarre deformities of the face may result from a vanety 
of conditions, such as new growths ansing from the bones or soft tissues of 
the face (Fig 5 42) or long-standing facial paralysis (Fig 5 43) 

Bnll-dog face In pseudoxanthoma clasticum the skin over the mouth may 
sag giving a bulldog-hke appearance 

Weeping face When facial muscles arc affected in dermatomjositis, there 
IS a violaceous hue with oedema of the upper eychds and a weeping facial 
expression is ohserx^ed 

Coarse facies In pachydcrmopenostosis with idiopathic clubbing the skin 
over the face and forehead is thick and oily (Fig 5 44) 


COLOUR OF FACE 

alterations m colour of the skin are frequently appreciated better 
ver the face than elsewhere and should always be looked for wth care Ins- 
pecuon of the skin should always be earned out in broad daylight rather than 
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Fig 5 40 Hypertelorism 


Fig 539 Microcephaly with 
mongolism 
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Fig 5 41 Scleroderma tace 




Fig 5 42 Deformity of face owing to 
cavernous hatmangioma 
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Fig 5 43 Facial asymmetry owing to contracture Fig 5 44 Coarse facies of pachyder- 
from chronic facial palsy moperiostosis 
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artificial light The most important changes of colour to note, over the face, 
are ruddiness or plethonc appearance, pallor, cyanosis, jaimdice and decrease 
or increase of skin pigmentation 

Ruddy complexion or flushed face This may be physiological and due to 
constant exposure to the sun and air (“weather-beaten” appearance), over- 
eating, chronic indigestion, alcohohsm, cold chmate, high altitude or the use 
of artificial aids to beauty Pathological ruddiness of face may be due to 
polycythaerma vera or acquired polycythaenua, febnle conditions, acute lobar 
pneumoma, cerebral apoplexy, vasomotor disturbances, chmactenc syndrome, 
acute pulmonary tuberculosis (hectic flush), nutral stenosis (nutral flush), 
acne rosacea, lupus erythematosus, or erythematous rash over the face Tran- 
sient or evanescent flushing of the face is common in emotional states of shyness, 
anger or fatigue, particularly m girls It may occur m carcinoid syndrome 
and m patients on oral antidiabetics especially chlorpropanude after alcohol 
intake 

Facial pallor, usually part of a generalized pallor of the skin, may be phy- 
siological (as in some families and individuals), or climatic (after long residence 
in the tropics) Different degrees of facial paUor may be due to anaerma A 
pale face is often observed in acute rheumatic carditis, sub-acute bactenal 
endocarditis, mahgnant hypertension, advanced stages of insufficiency and 
stenosis of the aortic valve, in state of extreme precordial pain as in angma 
pectons, and in penpheral vascular collapse or cardiogenic shock 

Jaundice may be apparent on the face earher than elsewhere The yellow or 
yellowish-green discoloration of the sclerae, an early and important sign of 
jaundice, serves to distinguish the latter from other causes of yeUow discolora- 
tion of skin (such as carotinaemia) 

Cyanosis of face Although usually generalized or extensive, cyanosis is 
often more obvious over the face (especially over the bps, cheeks and ear-lobes) 
and nads than elsewhere 

Depigmentation Albmism and leucoderma are frequently recognizable 
by a look at the face In albimsm, the ghsterung white skin, colourless hair 
and pink ins are characteristic enough to suggest the diagnosis at once In 
leucoderma, the face may display typical areas of depigmentation with sharp 
margins and surrounding areas of hyperpigmentation 

Excessive pigmentation The skin of the face may show excessive pigmenta- 
tion in a vanety of conditions (Fig 5 45) The dark brown pigmentation of 
the facial skin and buccal mucosa m Addison’s disease, the bronzed or slate- 
grey appearance of the skm m haemochromatosis, the greyish-black or greyish- 
blue pigmentation of argyna, the yellowish-brown patches of chloasma on 
the forehead and face m pregnancy (“mask of pregnancy”) and the bluish 
appearance of the ear-cartilages in ochronosis are charactenstic enough, when 
seen on the face, to suggest the nght diagnosis at once 
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Sweating of face This may be part of a generalized sweatmg (hypendrosis), 
or localized to one or both sides of the face or to a part of the face only Loca- 
lized sweating of the face may be observed in trigeminal neuralgia, syringo- 
mycha, post-encephahtic Parkinsonism, granulosis rubra nasi (redness and 
sweating confined to the nose), local injuries and in some normal individuals 
Asymmetrical gustatory hypendrosis refers to localized sweating of the face, 
head and neck on one side after eating or dnnking (usually attnbuted to the 
destruction of the preganghomc sympathetic fibres involved in sweating) 

Facial spasm Spasms of the faaal muscles may be tonic or clonic, localized or diffuse, 
unilateral or bilateral The important causes of faaal spasm are Bell’s palsy, ingcminal 
neuralgia, lesions of the seventh nerve nucleus, epilepsy, chorea, hystena, tetanus, meningitis, 
encephalitis, thyrotoxicosis, habit spasm, mimic spasm fm adults), convulsive tic, blepharo- 
spasm and nictiating spasm 

Fadal pain Neuralgic or ncuntic pains arc very common over the face, the important 
types being (1) trigeminal neuralgia (tic douloureux), with intense, paroxysmal, dartmg pains 
radiating from the hp or nose to the side of the face, forehead or eje on one side, in elderly 
subjects, (2) sphenopalatine neuralgia, with continuous, bonng pain in check bone, gums, 
palate and neck, (3) glossopharyngeal neuralgia with paroxysmal dartmg pain from the 
tonsDIar fossae to the ear, promoted by talking, deglutition or yawning, (4) dental neuralgia, 
(5) post-herpetic neuralgia, and (6) sinusitis pain. 

THE EYES 


THE EXPRESSION 

The expression of the eyes may reflect the personality of the individual 
and his reaction to disease To the observant physician, it may afford in- 
formation of value 

The expression of the eyes may be dull, apathetic or miserable in cases of 
dcpressional psychosis, melanchoha, myxoedema and cretinism A wild 
expression is encountered in mama, mental derangement or bad temper 
Shmy, bnght or stanng eyes are common in hyperthyroidism, typhoid fever, 
pneumoma and neurosis A blank or distant expression is charactenstic of 
schizophrema, coma or clouding of the consciousness A shiftiness or furtive- 
ness of the eyes may suggest undependabihty, untruth or malingering 

THE EYEBROWS 

In myxoedema, there is a charactenstic loss of hair over the outer third or 
more of the eyebrow on either side In the secondary stage of syphilis, the 
loss of hair is patchy or uneven In leprosy, the skin and subcutaneous tissues 
underneath the eyebrows may show thickemng or superabundance, an early 
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THE EYELIDS 

Ptosis Ptosis or drooping of the upper eyelid with an inability to open the 
eye is a fairly common finding It may be umlateral or bilateral, partial 
or complete, congemtal or acquired, constant or vanable, transitory or per- 
manent, and isolated or associated with other neurological manifestations 
The important causes of ptosis are (1) paralysis or involvement of the oculo- 
motor nerve, its nucleus or cortical centre (leading to paralysis of the levator 
palpebrae muscle), the ptosis is umlateral, complete and associated with a 
sqmnt and large pupil, (2) involvement with paralysis of the cervical sym- 
pathetic nerve (Homer’s syndrome), the ptosis is usually unilateral, partial 
and with a small pupil, (3) myasthema gravis, where the bilateral ptosis is 
transitory and develops towards evening from muscle fatigue, (4) ocular 
myopathy, (5) marasmus, debility or dehydration, (6) oedema, tumour or 
trachoma of the eyelid causing increase in the weight of the lid, (7) tabes 
dorsalis (pseudoptosis with furrowing of the brow and pathological pupils) , 
(8) encephalitis lethargica, (9) acute infectious polyneuritis, (10) botulism, 
(II) tetanus, (12) hystena, (13) tnchimasis, (14) tngeminal neuralgia, (15) 
cerebral ptosis (isolated ptosis), and (16) congenital ptosis (due to abnormal 
superior rectus muscle) 

Oedema of eyelids Puffiness or swelling of the eyelids, especially the lower 
(‘ ‘baggy eyes”), may be physiological and due to lack of sleep, cough or exces- 
sive crying, or pathological and due to nephritis or nephrosis, anaenua, hypo- 
proteinaemia, ben-ben, allergic states, hay fever, angioneurotic oedema, 
tnchinosis, whooping cough, measles, small-pox, chicken-pox, lodism, neurosis, 
superior vena cava obstruction, cavernous sinus thrombosis, diabetes, intra- 
cranial lesions, insect bites or local eye diseases 

Mikulicz’s sjTidrome In this disease, the enlargement of the lacrymal glands is responsible 
for the characteristic bilateral swellings of the upper eyelids An assoaated bilateral enlarge- 
ment of the parotid glands makes the diagnosis certain (Lacrymal glands may enlarge 
in sarcoidosis) 

Hordeolum or stye An infected follicle or small abscess in the upper or lower eyelid is a 
fairly common condition, frequently due to general debility, eye-strain, refractive error or 
bad lighting 

Chalazion (Meibomian cyst) A slow growing tumour or cyst of the meibomian gland 
in the eyelid, distinguishable from the familiar “stye” 

Dacroeystltis Inflammation and swelling of the lacrymal sac at the inner canthus of the 
eye Acute and chronic forms are recognized A chronic cyst, secondary to chronic inflam- 
mation, IS called a mucocele 

Xanthomata (Xanthelasma palpebrum) These are single or multiple, unilateral or bilateral, 
raised or flattened, soft, yellowish or orange coloured nodules or plaques from 1 mm to 1 5 
cms in diameter, visible and palpable over the eyelids (especially over the inner ends of the 
upper eyelids) or in theu: close vianity They are common in old age and in cases of diabetes, 
coronary heart disease and generalized arteriosclerosis Sometimes familial, this condition 
IS due to deposition of fat, 



124 THE HEAD 


Tophi In gout, tophi containing urate crystals may occasionally arise over the eyehds 
Colobonm A notch m the upper eyelid at the junction of the middle and inner third 

Ectropion Eversion of free edge of the eyelid may be due to old age, facial paralysis (with 

orbiculans oculi mvolvement) or to scamng of the lids Entropion or rollmg-m or inversion 
of the cychd may be due to spasm of the orbiculans oculi (spastic type) or to scamng (cica- 
trical type) Trichiasis or ingrowing of the eyelashes with comeal imtation is common in 
trachoma 

Blepharospasm The term has been indtscnimnately apphed to both in- 
creased blinking of the eye and a narrowing of the palpebral slit 

Blepharitis Inflammation of the eyelids with thick, red, angry and encrusted 
margins may occur in measles, hay fever, anaemia, eye infections or idio- 
pathically 

Herpes zoster ophthalmicus Small groups of vesicles on an erythematous 
base may be noted on the eyelid (later to be replaced by pigmented scars) 
when the ophthalmic division of the tngemmal nerve is involved in herpes 
zoster 

Basal-cell epithelioma This vanety of carcinoma (“rodent ulcer”) is fairly 
common over the lower eyelid in elderly subjects and usually takes the form 
of a slow-growing ulcer with indurated margins 

Blinkmg Bhnkmg of the eyehds may be imduly or embarrassingly frequent 
in habit-spasm (tic), in nervousness or local eye imtations Infrequent blink- 
ing (Stellwag’s sign) is frequently observed m cases of Grave’s disease and 
Parkinsonism Normally, bhnkmg occurs about 3 to 5 times per minute 
A tremor or flickering of the eyehd on closing the eye is a common finding 
m cases of Parkmsomsm 

Myokymia A transient quivering or flickering of the orbiculans oculi muscle (“hve 
flesh”), so-called myokymia, is common m anaemia and general debility and is of no signifi- 
cance 

Lagophthalmos Ineflficient or incomplete closure of the eye, which may lead to conjunc- 
tivitis or corneal ulceration, may result from weakness or paralysis of the orbiculans oculi 
muscle (as m Bell’s palsy), exophthalmic goitre, orbital tumour with proptosis, dunng con- 
vulsions, hystena, monbund patients, just after death, after scamng of the eyehds or as a 
congenital abnormality 

Asynergia of the eyelid (oculopalpebral asyncrgia) or delayed downward movement of 
the upper eyelid on loobng downwards (von Graefe’s sign) is typical of Grave’s disease 

/ 

PALPEBRAL FISSURE 

Normal variations The palpebral fissure normally tends to become narrower 
with age Racial difi'erences are quite noticeable, the palpebral fissure being 
widest in the whites, of moderate size m Negroes, and narrow, slanting and 
obliquely placed (“almond-shaped” eyes) in Mongolian races In the last 
there is a charactensticaUy prominent epicanthic fold (Mongoloid fold) due 
to an abnormal direcUon of the marginal fibres of the orbiculans oculi muscle 
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Abnormalities of size. The palpebral fissure may become unduly wide, 
narrow or even obhterated m disease A wide palpebral fissure is noted m 
facial nerve paralysis, cervical sympathetic stimulation (opposite of Homer’s 
syndrome), hyperthyroidism (Dalrymple’s sign) and Parkinsonism A narrow 
palpebral fissure is customary in ptosis or drooping of the upper eyelid (from 
third nerve paralysis, Homer’s syndrome, myasthenia gravis, etc) aud m 
photophobia, cerebral imtation and local eye conditions In the latter states, 
the eyes may be screwed up or tightly closed with complete obliteration of 
the palpebral fissure Obliquely placed or slanting palpebral fissures (“almond- 
shaped”) are a characteristic feature of mongolism or mongolian idiocy 

Lacrjination The state of moisture of the eye may afford useful information Excessive 
lacrymation or secretion of fluid may be physiological as in crying or laughing or pathological 
and due to a foreign body in the eye, local inflammation of the eye, measles, influenza, whoop- 
ing cough, hay fever, coryza, typhus, facial palsy, trigeminal neuralgia, lodism, imtant vapours 
or eye-drops and exposure to inclement weather Epiphora or overflow of tears from the 
eyes may be due to any of the causes of excessive lacrymation, to affections of the lacrymal 
canal or to old age Dryness of the eyes or defective or absent secretion of fluid may arise 
in xerophthalmia, trachoma, lagophthalmos or long-continued fevers 

Dark rings Circles around or under the eyes (duskiness of the eyes) are of no pathological 
significance they being frequently associated with tnedness, general debility, menses, in- 
digestion, lack of sleep, pain of malignancy They may occur as a hereditary or famihal 
characteristic, especially in brunettes with pale skins 

Black eye The bluish, purphsh or dark brown discoloration of the skin m the famihar 
“black eye” from a blow or injury is due to the blood which oozes into the loose subcutaneous 
tissues of the eyehd showing through the thin and transparent skm of the hd 

THE EYEBALLS 

The eyeballs may be either protruded forwards and prominent {exophthalmos 
or proptosis) or retracted, indrawn or sunken {enophthalmos) In either case 
the condition may be bilateral or unilateral 

Bilateral exophthalmos is most frequently associated with hyperthyroidism 
(Grave’s disease) (Fig 5 26) but also occurs in oxycephaly (turret skull) (Fig 
5 5), severe myopia, chrome cor pulmonale (frog’s eyes) (Fig 5 46), severe 
dyspnoea or asthma, subpenosteal haemorrhages from scurvy, leukaemias, 
neurasthema, thrombosis of the supenor longitudinal sinus and rarely m 
normal individuals as a congenital anomaly In hyperthyroidism, the exoph- 
thalmos, which may at times start umlaterally, is at times severe enough to 
prevent eyeball movements upwards and outwards (exophthalmic ophthalmo- 
plegia) or even to cause complete dislocation and destruction of the eyeball 
(malignant exophthalmos) (Fig 5 47) Usually, however, the condition is of a 
milder order and gives the patient a “frightened” or “terror-stricken” appear- 
ance, with sclera visible all around the ins 

The immediate cause of exophthalmos m thyrotoxicosis is a quantitative mcrease m the 
bulk of the retro-orbital tissues from oedema and deposition of fat in the connective tissues 
and eye muscles The remote cause is uncertain but expenmental evidence suggests that the 
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pituitary may play a significant part Exophthalmos is recognized by exposure of the sclera 
below the ms Retraction of the upper eyelid is perhaps more frequent than exophthalmos 
and can be recognized by exposure of the sclera above the ins 

Unilateral exophthalmos may be observed m early cases of Grave’s disease, 
or in cellulitis or tumours within the orbit (Fig 5 48), orbital haemorrhage 
(as in scurvy or purpura), sinusitis, leukaemia, xanthomatosis (Hand-Schullcr- 
Chnstian syndrome), meningioma, acromegaly (from bony overgrowth), 
high myopia, artenovenous aneurysm (Fig 5 49), vancosc ophthalmic veins 
and cavernous smus thrombosis 

Polsatmg exophthalmos (almost invariably unilateral) is a rare but charac- 
tenstic entity observed m artenovenous aneurysm or fistulous connection bet- 
ween the internal carotid artery and cavernous sinus (usually resulting from 
trauma or miliary aneurysm formation) 

Enophthalmos Retraction, recession or sinking of the eyeball in its socket 
occurs m states of dehydration or shock (as in cholera, dysentery and gastro- 
ententis), long continued fevers, wasting or cachexia, and in monbund patients 
(with Hippocratic or typhoid facies), the condition being bilateral Uni- 
lateral enophthalmos occurs m Homer’s syndrome or sympathetic paralysis 
(associated with ptosis and small pupil) and after injury or haemorrhage in- 
volving the orbit Umlateral or bilateral enophthalmos may also be a con-* 
gemtal anomaly 

Tension of eyeballs Undue hardness or softness of the eyeball on digital palpation may 
be indicative of disease Undue hardness of the eyeball is suggestive of increased intraocular 
tension as m glaucoma Undue softness (“jclly-likc”), on the other hand, occurs in dch>dra- 
tion and diabetic coma 


Visible pulsation of one or both eyeballs may be noted in cases of arleno- 
venous aneurysm, aortic regurgitation, vascular tumour, hypertension or 
artenosclerosis 

Skew denation In cerebellar tumour or injury, the eyeball on the affected 
side may be deviated downwards and inwards, whilst the contralateral eyeball 
looks upwards and outwards, a phenomenon referred to as “skew deviation” 

Fixed eyeballs Weakness or paresis of extnnsic eye muscles causing complete 
or partial fixation of the eyeballs and lack of eyeball movements (external 
ophthalmoplegia) may occur m exophthalmic goitre and in neurological 
disease 


Wandering eyeballs A wandenng of the eyes, each eye moving apparently 
in ependently of the other, may be noted m monbund patients and m menin- 
gitis (“chamelion movements”) The movements of the eyeballs are usually 
slow, involuntary, dissociated and lateral 


Oculogyric crisis (Oculogync spasm) 
deviation of both eyeballs for seconds 
post^ncephahtic form of Parkinsonism 


Sudden paroxysmal, tonic, upward 
or minutes may be observed in the 




Fig 5 45 Pigmentation of 
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Fig 5 46 Frog s eyes in chronic F'g 5 47 Malignant exophthalmos 

cor pulmonale 



Fig 5 48 Unilateral exophthalmos from orbi- Fig. 5 49 Unilateral exophthalmos with 

tal tumour congestion of the eye owing to left-sided 

traumatic caroticocavernous fistula 
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Conjugate deviation Persistent and pronounced turning of both eyes to 
one or other side (due to associated spasm or paralysis of the internal rectus 
muscle on one side and the external rectus on the other) may be seen in cases 
of hemiplegia The deviation is toward the hemiplegic side in bram stem 
lesions and away in cortical lesions 

Doll’s eyes movements (Doll’s head phenomenon) This depends on the 
normal vestibular reflex mechanism which enables ocular fixation to be 
mamtmned despite head movement In absence of damage to the bram stem, 
rolling of the head in a drowsy or senuconscious subject leads to conjugate 
deviation of the eyes to the other side Neck flexion produces upgaze, and 
extension downgaze In deep coma of whatever cause these movements 
can be difficult to elicit 

Moebius’s sign A failure of convergence of the eyeballs on fixing a near object may be 
noted in cases of hyperthyroidism (Mocbius’s sign) and post-encephalitic Parkinsonism 

Hctcrophoria Weakness (asthenopia) or tiredness of the ocular muscles after intensive 
use of the eyes, resulting m a tendency to deviation of the ocular axis (without a frank squint), 
either in an outward (exophona), inward (esophona), upward (hyperphona) or downward 
(hypophoria) direction It may cause headache, migrame, or vertigo m susceptible subjects 

Panophthalmia Infection of the eyeball, which may be secondary to wounds, ulcers or 
operation (exogenous type) or to speticacmia or pyaemia (endogenous type) 

Sympathetic ophthalmia A rare condition, commoner in childhood, where injury to one 
eye is followed after a few weeks by serious inflammation (even with loss of sight) m the 
opposite eye 

THE CONJUNCTIVA 

The conjunctiva comprises of the palpebral conjunctiva imderlining the 
eyelids and the bulbar or ocular conjunctiva lining the front of the eyeball 

Conjunctivitis* Inflammation of the conjunctiva is a fairly common entity 
characterized by itchiness or burning of the eye and bnght red coloration of 
the conjimctiva associated with lacrymation and discharge 

Petechial lesion Minute pin-point haemorrhages of the conjunctiva are an 
important sign of subacute bactenal endocarditis but may occur also in diseases 
of the blood (e g leukaemias and aplastic anaemia) 

Subconjunctival ecchymoses Large subconjunctival or conjunctival haemor- 
rhages may be encountered m hypertensive states, after severe bouts of coughing 
(as in whooping cough), straimng or vomiting, dunng convulsions or fits, m 
violent dyspnoea, after fracture of the base of the skull and in the course of 
pyaemia, septicaerma or subacute infective endocarditis 

Pterygium A fold of membrane which extends from the outer part of the 
bulbar conjunctiva to the cornea, usually in elderly persons exposed to dusty 
air 

Symblepharon. A scarlike attachment, usually post-traumatic, between the 
palpebral and bulbar conjunctiva 
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Bitot’s spot A white or greyish plaque with a foamy surface, close to the 
limbus, on the exposed area of bulbar conjunctiva and usually near the tem- 
poral rather than nasal aspect The plaque is caused by desquamated epithe- 
lial cells Usually found in vitamin A deficiency, Bitot’s spots have been , 
known to be due to local eye imtations of various lands 


THE SCLERA 

The firm, fibrous outer coat of the eyeball is called the sclera or sclerotic 

Yellow sclerotics A yellow or yellowish-green discoloration of the sclerotics 
IS an early and important sign of jaundice or icterus, especially in dark-skinned 
individuals in whom the icteric tinge of the skin is frequently obscured by the 
skm pigmentation 

Normal colour of the sclerotics in the presence of yellow skin definitely 
rules out jaundice as the cause of the yellow colour, the possibility of a caro- 
tmaemia should be considered in such a case 

Patchy yelloyvness of the sclerotics is suggestive of subconjunctival fat, 
and IS common in pernicious anaemia 

Scleritis A rare condition of inflammation of the sclera with severe pam, secondary 
glaucoma and red or violet spots near the cornea 

Staphyloma A condition of bulging with local thinness of sclerotic coat 

Blue sclerotics A deep blue colour of the sclerotics is common in osteo- 
genesis imperfecta (fragiUtas ossium), a rare disease characterized by bony 
deformities and multiple fractures It may also be seen m Marfan’s syndrome 
and Ehler’s Danlos syndrome Dark grey or lead-coloured sclerotics may 
be noted m argyna after the oral use of silver salts for a long time Pear^ 
white sclerotics are common in idiopathic hypochromic anaemia 


THE CORNEA 

The transparent portion of the outer covering of the anterior aspect of the 
eyeball is called the cornea 

Arcus senilis Arcus comeae semhs is a fairly common, degenerative condi- 
tion of the cornea, characterized by an ill-defined greyish- white crescent or 
circle just \vithm the outer margin of the cornea It is hpid infiltration of 
the corneoscleral junction of the eyes and is considered to be a part of the 
natural process of aging The nng is separated from the hmbus by a small 
zone of clear ins This clear zone distinguishes Kayser Fleischer rmg from 
arcus semhs Umlateral arcus has been reported with contralateral carotid 
occlusive disease 


Ka}ser-Fleischer ting 
a complete nng (Fig 


This IS a characteristic golden brown pigment forming 
5 50) or at times only a crescent just internal to the 
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hmbus on the posterior surface of the cornea Visible at tunes to the naked 
eye using oblique light, its presence should be confirmed by sht-lamp exami- 
nation It IS diagnostic of hepato-lenticular degeneration, and occurs in no 
other condition 

Interstitial keratitis. Localized or diffuse dull grey areas of clouding or 
opacity over the cornea (due to cellular infiltration of the deeper layers of the 
cornea) in children or young adults, particularly when associated with Hutchin- 
son’s teeth and a “saddle nose”, suggest congemtal syphihs The visual acuity 
may be markedly affected 

Comeal opacities or opaque scars on the cornea are usually indicative of 
old injuries, ulcers, inflammations or gonococcal ophthalmia 

Hjiiopjon A collection of pus, in the anterior chamber of the eye, showing 
through the transparent cornea 

AMtaminosis A* Deficiency of vitamin A is associated with mght blindness 
(nyctalopia), dry and shrunken conjunctiva (xerosis or xerophthahma) and an 
opaque, cloudy or glassy cornea (keratomalacia) 

Ariboflavidosis In nboflavin deficiency, there is superficial vascularization 
of the cornea, with photophobia, lacrymation and angular chedosis 

Exposure keratitis In exophthalmos from any cause and in Bell’s palsy, 
the exposed cornea may become dry and ulcerate (keratitis lagophthalmos) 

Phljctenular keratitis Small greyish or yellowish nodules over the cornea 
or conjunctiva (phlyctenular conjunctivitis) may appear in debihtated children 
and last for days or weeks 

Comeal ulcer. A localized erosion or loss of substance of the cornea cons- 
titutes an “ulcer” Ulcers of the cornea are both important and vaned 
Traumatic, catarrhal, tuberculous, malignant, dendntic, hypopyon and 
Mooren’s types of corneal ulcers are recognized They may also occur in 
cases of Bell’s palsy, exophthalmos or herpes zoster affecting the eye 

Corneal calcification. This is said to be the only true sign of hypercalcaemia 
It is often difficult to distinguish from arcus senilis It is usually a thin band, 
best seen on the medial side and is separated from the conjunctiva by a clear 
band of cornea 

THE IRIS AND LENS 

Colour. The colour of the eye mainly depends on that of the ins The 
colour of the ins may be any shade of broivn, grey, green, blue or even violet 
(as in some infants) or pmk (as in albmos) The blueness of the ms in blonde 
subjects is due to absence of the normal brown pigment in the outer layers 
of the ins, the inner pigment shining through the muscle layer giving the blue 
colour The pigment of the ins may be arranged like the spokes of a wheel ^ 


9 
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(rayed or radiating type), as a band around the pupil (zonal type) or as multi- 
coloured specks and strands (mixed tj'pe) Shimmenng indes have been 
descnbed m Marfan’s syndrome 

Iritis Painful discoloration and swellmg of the ins wth circum-comeal 
vasculanty, and a small and irregular pupil with a sluggish light reflex Idio- 
pathic intis is usually umlateral and relapsing, whdst syphilitic inUs is bilateral, 
non-relapsing and associated with the secondary stage of syphihs 

Ecfopic lens In Marfan’s syndrome ectopia IcnUs may be obvious or detected by observing 
tremulousncss of the ins on tunung the head from side to side. 

Cataract Degenerative alteration of the lens of the c>e resulting in an opacity or loss 
of transparency is called cataract A cataract may be congcmtal, senile, diabetic, post- 
operative or occupational (as in X-ray and radium workers and glass-workers) It may be 
associated with myotonia dystrophica, Marfan’s S3m drome, homocystinuna, Down’s syn- 
drome, Fncdrcich’s ataxia, Werner’s syndrome, polychondntis, Laurence Moon-Biedel 
syndrome, or rubella syndrome According to site, it ma> be lamellar, central, antenor 
cortical, postenor cortical or total In cataract formation, the pupil frequently appears 
grey instead of black and symptoms like ‘ black spots before the eyes”, “doubling or tnplmg 
of observed objects”, and gradual impairment of vision make an appearance 

Refractive errors The normal e>e is emmetropic or with no error of refraction, the rays 
of light tra\ ersiDg the e> e coming to a sharp focus on the retina In my opia (short-sightedness), 
the rays of light come to a focus before reaching the retina, the opposite condition is called 
fnpermetropia (long sightedness) Defective focussing of light rays due to improper curva- 
ture of a refracting surface m the e>es is called astigirmtism Unequal refraction in the two 
e>es IS called anisometna 

PUPILS 

A detailed descnption of the pupils will be found in the chapter on 
neurology 


THE TEMPLE 


The temple, temporal region or side of the head, behind the eje, is of some 
importance m medicine 


Fractures are both common and dangerous in this region because of the 
frequency of middle memngeal artery haemorrhage with resultant cerebral 
compression. 


Palpation of the temporary" artery should be earned out for evidence of arte- 
noscelerotic thikenmg It also affords a simple and useful method of counting 
or studying the artenal pulse 


Temporal arterife This is a clinical entity of elderly subjects characterized by tender 

and nodular sweUings of the temporal artcr> and associated with constitutional 
symptoms 


This K a common symptom, encountered m cases of herpes zoster 

STtST* ‘’“'f psjchoneurosis and duieases oTfhe i? 

► cars, teeth paranasal smuses meninges and bones of the skull ^ ^ 
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THE EAR 

DEVELOPMENTAL ANOMALIES 

Congenital malformations, such as the absence of the helix, anthehx or 
lobule, presence of vcstigeal or accessory auricle or Darwin’s tubercle, unduly 
large, prominent or protruding cars (in Marfan’s syndrome), or misplaced 
ears, arc noted from time to time 

Gouty tophi (Fig 5 54) Small hard nodules, visible over the helix and anthe- 
li\, arising from the cartilage of the car and containing biurate crystals (exuded 
at times through ulceration of the skm overlying the nodules), are pathogno- 
monic of gout 

Cauhnower car (Fig 5 52) A grossly deformed, thickened and flexible 
car, common in wrestlers and pugilists, and resulting from repeated injuries 
to the car 

Local lesions Boils or furuncles, sebaceous cysts, chondromata (Fig 5 53), 
local hacmatomata, cirsoid aneurysms (Fig 5 54), lupus and other skin diseases 
arc all fairly common over the external car 

Pulsation of car lobes Movements of the car lobes may occur m severe 
aortic regurgitation, thyrotoxicosis, coarctation of aorta or severe tricuspid 
regurgitation with right sided failure 

Olalpla (Ear nchc or car pain) Pam in or around the car is an extremely common and 
anno> mg s> mplom, arising through causes within or outside the car (reflex or referred otalgia) 
The important causes of car pain arc otitis media or middle car disease, furuncle or boil, im- 
pacted \s ax or foreign body in the car, injury, inscct-bilc, chilblain or frostbite (in cold cathcr), 
gout, dental conditions (c g uncrupted uisdom tooth), diseases of the pharynx, larynx, naso- 
pharynx or longue, parotid gland invohement, temporomandibular joint lesions, herpes 
7 ostcr, sphenopalatine neuralgia, tngcminal neuralgia, tabes dorsalis, angina pcctons and 
ancur>^m of the innominate artery or aorta 

Ear tenderness Tenderness o\cr the car may be significant Local tenderness over the 
tragus suggests a lesion in the external auditory meatus, over the mastoid process, mas- 
toiditis, m front of or behind the car, a prc-auncular or postenor auncular lymphadenitis, 
mumps or parotitis 

Ear discharge A discharge from the car may be serous, purulent (otorrhoca), foetid, 
pure blood or pure cerebrospinal fluid A purule/tr or scropurulcnt discharge is common 
in otitis media, furunculosis and other infections of the canal A foetid discharge occurs m 
necrosis of bone, impacted foreign body, otomycosis (fungus infection) and cholesteatoma 
Blood from the car suggests trauma, malignancy or fractured skull Cerebrospinal fluid 
may be (rarclv) discharged through the car after a fracture of the base of the skull 

Common afTcciions of the external auditory meatus arc (I) furunculosis or boils (with 
intense throbbing pain and tenderness), (2) impacted cerumen or wax (with hcaw cam, 
vertigo, tinnitus or deafness), and (3) otomycosis or fungus m the car (with a greenish scmi- 
solid collection m the car containing flakes and debns) 

Discoloration A bluish or black discoloration of the external car may be due to cyanosis 
frost-bitc, hacmatoma, ochronosis or angiomatous tumors 

Deafness and Tmmttts are discussed m Chapter 13 
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THE NOSE 

TTie nose consisU of the bndge or upper Hurd (with underlj-mg bone), and Ae middle Md 
lower thirds (with underljing cartilage), the lower third being the tip of the nost Chw 
the tip of the nose, the skin is nch m sebaceous glands, poor in blood suppH and closelv 
adherent to the underljang cartilage, these Tacts explain the painful nature of boils and 
other skin lesions oser the nose, as weU as the high madence of malignant disease. 


CONGENITAL DEFORMITIES 

The nose may be tmduly long or short, bifurcated (Fig 5 55) or tubular 
(like a proboscis) and with a single median e}e (c}clopia) 

Enlargement* Enlargement of the nose, from thickening or h^Tertrophy 
of the tissues, occurs frequently m cases of acromegal\, m>^oedema and 
rhinoph 3 mia. A gumma may rarely cause enlargement and deformity of the 
nose (Fig 5 56) 

Rhmophyma (Rhinosclcroma) (Fig. 5 57) A massi\e or bulbous nose, with 
coarse, pitted and flushed skin near the tip, is common in elderl> subjects with 
acne rosacea, it is a stnkmg but unimportant condition, frequentl} portra>cd 
m art and literature 

Saddle nose Depression of the bndge of the nose, resulung m a characte- 
nstic deformity (saddle nose), is common in congemtal $> 3111111 $ (from gum- 
matous necrosis and collapse of the nasal bones), but ma> also be encountered 
in congemtal or infantile m>"xoedema (due to poor cartilaginous bone formation) 
or after trauma. 


Broad nose Undue broadness or width of the nose may be due to h>'pef“ 
telonsm, bony tumour, chrome smus infection, m>^oedema, cretimsm or 
(rarely) Leishmaniasis (Fig 5 58) 


Beaked nose In Werner’s s>iidrome and in progena the patients ha\e 
beaked noses and premature gra\ing 


Chrome or persistent redness of the nose or its tip may be due to chronic 
alcoholism, chrome dyspepsia, acne rosacea. lupus er}lhematosus (Fig 5 59), 
Cirrhosis of h\er, mitral stenosis, pol>c>lhaemia or undue exposure to the ele- 
ments Acute or transiton^ redness of the nose may be due to a boil or furuncle 
of the nose, which, although apparently insignificant, mav lead to serious com- 
phcations hke cavernous sinus thrombosis or mcmncitis * 


Active alae nasi Excessive working of the alae nasi with respiration, is 
common in pnenmoma, but mav also be seen in neurosis, cardiac failure or 
lai>mgeal obstruction, the nostnls open wideh dunna inspiration 


Atresia or collapse of Ae alae nasi, resulting m a long and narrow nose, with 

^ obstruction, maj be congemtal or acquired from the heahng of a tuber- 
culous or si-phOitic lesion ^ 






^ I on of ro«;c 
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Flu- SSS Gumma of rose 
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5^9 Lupus cr>lhcmalosus with bultcrll> 
patch on face. 
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Nasal regurgitation of fluid on drinking, suggests diphthentic paralysis of 
the palate, bulbar palsy, cleft palate or perforated syphilitic palate 

Nasal pain Severe pain in or around the nose may result from a boil or furuncle, ulcer, 
impacted foreign body in the nose, acute coryza, nasal diphthena, sinusitis, Eustachian ca- 
tarrh or engorged turbinate bone 

Sneezing A sudden and \iolcnt expiration of air through the nose or sneeze, caused by 
du*ect or reflex stimulation of sensory nerves, is a common accompaniment of acute coryza, 
influenza, measles, hay fever or allergic rhinitis, vasomotor rhinitis, asthma and ear syringing 
It may also be caused by drugs such as potassium iodide, snuff, pepper, fumes or exposure to 
sunlight 

Nasal discharge A discharge from the nose may be watery, mucoid, muco-purulent, puru- 
lent, blood-stained, pure blood (epistaxis), foetid or foul discharge or pure spinal fluid (cere- 
brospinal rhinorrhoea) A y\atery discharge is usual in acute coryza, influenza, hay fever, 
measles, vasomotor rhmitis, tngeminal neuralgia, nasal polypi, diseases of the eye and after 
exposure to dusts, fumes or irritating substances 

A purulent discharge occurs in the later stages of coryza or influenza, and in sinusitis, 
antral abscess and foreign body impaction 

A blood stained discharge may be due to nasal diphthena, impacted foreign body or nose- 
picking Epistaxis (or “nose-bleed”) may be caused by trauma, ulceration, polyp or new 
growth in the nose, impacted foreign body, hypertension, artenosclerosis, rheumatic fever, 
t>T)hoid, purpura and other haemorrhagic diseases (hke haemophilia), scurvy, leukaemia, 
septicaemia, malana, pol>cythaemia, high altitude, moxmtain-climbmg. Osier’s disease, or 
haemorrhagic hereditary telangiectasia, a rare heredo-familial disease with multiple angio- 
mata and bleeding tendencies Foul or foetid discharge from the nose suggests atrophic 
rhinitis (ozoena), cancs or necrosis of bone, syphilis, cancer, lupus or foreign body Pure 
cerebrospinal fluid (watery fluid containing sugar and no albumin) oozing out of the nose 
suggests a fractured base of skull 

Rhinitis An inflammatory condition of the mucous membrane of the nose may be of 
several types acute catarrhal rhinitis (acute coryza or common cold), chronic rhimtis (hyper- 
trophic or atrophic) or vasomotor rhinitis 

Nose-picking A distressing habit, common m childhood, and usually due to scabs m the 
nose, ncrv^ousDCss or self-consciousness It is seldom if ever due to intestinal worms or brain 
tumour, contrary to popular belief 

Nose obstruction Due to congerutal or acquired defects or diseases of the nose, nasal 
obstruction may lead to important side-effects, such as sniffling, noisy respiration, snonng, 
anosmia or loss of smell, moulh-breathing, deformity of face or chest, and alteration of 
voice 


THE CHEEKS 

Malar flush. A pmk or red flush on the cheeks may be due to mitral stenosis 
(mitral flush), acute form of pulmonary tuberculosis (hectic flush), lobar 
pneumonia, high fever, cold climate or high altitude (weather beaten appear- 
ance), menopausal syndrome (with transitory flushes), shy temperament, 
artificial beauty aids or a naturally “ruddy” complexion 
Visible lesscls* Spider angiomata and telangiectasis on the cheeks are 
common in liver cirrhosis 
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Bell’s palsy or facial paralysis gives an asymmetncal appearance to the 
cheeks, the affected side showing a smoothed-out nasolabial furrow, a drooping 
or displaced angle of the mouth and a puffed-out cheek 

Involuntary movements or spasms, involving the cheek or cheeks, are fairly 
common and may be of the nature of habit-spasm or tic, facial myoclonus 
(as in encephalitis lethargica), chorea, athetosis, dome facial spasm or caused 
by herpes zoster of the geniculate ganglion 

Chvostek’s sign A light tap over the facial nerve, in front of the ear, m 
case of overt or latent tetany, results in a sudden contraction of the facial 
muscles 

Skm lesions The skin of the cheek is prone to acne, pustular eruptions, 
boils, carbuncles, lupus erythematosus, lupus vulgaris, acne rosacea and 
adenoma sebaceum Septic lesions of the cheek are dangerously prone to 
intracramal comphcations in view of the anastomosis of the facial with the 
ophthalmic vems 

Hollowed cheeks are a feature of senous illnesses, long-continued fevers and 
wasting diseases, and result from loss of fat from the so-called “suction pad”, 
in front of the malar bone and masseter muscle 

THE LIPS 

Harehp (Qeft hp) A congemtal defect of the upper lip caused by lack of 
fusion of premaxiUaiy and maxillary processes, dunng foetal life It is cha- 
racterized by a deep cleft or mdentation on one or both sides of the lip (um- 
lateral or bilateral harehp) and at times associated wath a cleft palate 

Cyanosis Cyanosis is frequently detectable earher over the lips than else- 
where, except in dark-skinned mdividuals and in those using cosmetics. 

Pallor Pallor of the bps is frequently an early sign of anaemia and may be 
obvious earher m the lips than elsewhere, provided this clue is not destroyed 
by the artificial application of “lipstick” 

Swelling Marked swelhng or thickness of one or both bps is suggestive of 
angioneurotic oedema (Fig 5 60), nephritis, nephrosis, traumatic bitmg of 
hp as m epilepsy, insect bite, abscess, carbuncle, cancrum ons or corrosive 
poisoru 

Hypertrophy of the skm and tissues of the lips may be racial (as in Negroes) 
or artificiaUy induced (as m some Afncan tnbes) It is fairly common in 
aCTomegaly, myxoedema, crefinism and macrocheiha (massive hypertrophy 
of muscle and connective tissues of the bps) 

Thinness of the bps may be racial (as in Amencan Indians) or 
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Parched lips Parched and dry hps are found m typhoid and other fevers, 
dehydration from cholera, dysentery, severe vomiting and diabetes melhtus 

Parted lips (Open mouth) Lack of approximation of the lips is suggestive 
of obstruction in the nose or nasopharynx, large adenoids, dyspnoea associated 
with poor nasal airway, facio-scapulo-humeral myopathy, scleroderma, 
mongohsm, cretimsm, idiocy or imbecilism, bulbar palsy, hermplegia, stoma- 
titis, Parkinsomsm or severe prostration 

Indrawn angle of the mouth (or its deviation to one side) suggests facial 
paralysis, dental extraction or scanfication from bums or cuts 

Twitchmg or tremors of the hps may occur in old age, nervous exhaustion, 
hemiplegia, facial paralysis, bulbar palsy, epilepsy or general paralysis of the 
insane 

Foam or froth on the hps may be noted m acute pulmonary oedema, epilepsy, 
hemiplegia, rabies or malmgenng 

Cheihtis or inflammation of the lips may be due to allergy to cosmetics or 
toothpaste, excessive cold, infection or dental sepsis Excessive peehng of 
the mucosa may keep on for months or years m bad cases (exfohative cheihtis) 

Cracks or fissures (angular cheihtis) at the comrmssures of the hps, with or 
without scahng, desquamation or bleeding, may be due to trauma (after dental 
extraction), local infection, stomatitis, anaemia, anboflavmosis, diabetes 
melhtus, congemtal syphihs, “perleche” or dermatitis (pseudo-perleche) 

Rhagades Ulcerative fissures, at the angles of the mouth, in congemtal 
syphihs, which often leave behind “hnear, white, radiating scars”, evidence 
of old, healed congemtal syphilitic lesions (Fig 5 33) 

Perleche Fissures or patches of wrinkhng, maceration, inflammation or 
desquamation, at the angles of the mouth, and vanously ascnbed to vitamin B 
deficiency, low-grade streptococcal infection and other unknown factors 

Herpes labialis (Herpes simplex, herpes febnhs, “Cold sores”, fever 
bhsters) (Fig 5 61) Clusters of small painful vesicles supenmposed upon an 
erythematous base and with subsequent crust formation are common over 
the lips, nose and chin, in case of pneumoma, menmgitis, severe cold or sun- 
burn 

Ulcers of the hps are common and of diverse types benign ulcer, pyogenic 
' ulcer, tuberculous ulcer, syphilitic ulcer or chancre and malignant or epithe- 
liomatous ulcer (firm or hard, indurated, deep seated and bleeding ulcer usually 
on the lower hp) 

Chancre (Fig 5 62) A large, fairly indurated, elevated, circumscnbed 
painless sore or lesion especially on the upper hp, associated with enlarged 
regional lymphnodes, followed by ulceration and blood-stained discharge, ' 
IS good evidence of primary syphihtic infection 
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Tnmonrs Epidermoid carcinoma, or epithelioma, once common in clay- 
pipe smokers, usuaUy affects the lo\\er lip in middle-aged or elderly males 
and results in a slow-gro\\ing, firm or hard, indurated, deep seated painless 
nodule or ulcer v,ith elevated pearly margins and nodular regional lymphnode 
enlargement Other vaneties of tumours observed over the lips are hemgn 
cysts (small, firm, translucent, bluish, cystic swellings), cutaneous horns (elon- 
gated, hard, hom-like lesions with a tendency to mahgnancy), haemangioma 
(reddish or purple, compressible and reducible swelling with an impulse on 
cr)ing or coughing), lymphangioma (compressible but not reduable swelhng), 
and pigmented mole (potentially mahgnant and therefore dangerous) 

Abnormal smile This may be distinctive enough to suggest a diagnosis 
The ^rans^erse snnle of myopathy, the sneering smile (myasthemc sneer) of 
myasthema gravis, the fixed smile or suppressed snule of scleroderma and 
hepatolenticular degeneration, the imilateral smile of Bell’s palsy, the sardonic 
snule of tetanus, excessive smihng in mama, smihng without cause in schi- 
zophrenia, and complete absence of smihng in spite of provocation in melan- 
cholia, and the unduly slow% sluggish and sustained smile of low^ amplitude 
in Parkmsomsm are all charactenstic m their oivn w^ay 

Impaired mobihty of the mouth or failure to open or close it may be due 
to spasm or paralysis of the masticatory muscles, local pain or sw^elhng or to 
ankylosis of the mandible Spasm of the muscles of mastication {tnsnms 
or lockjaw^ may be caused by tetanus, strychmne poisomng, hystena, epilepsy, 
intracramal lesions or dental conditions Paralysis of the masticatory muscles 
may result from organic or functional disease of the fifth nerve or its nucleus, 
pontme lesion, intracranial tumour or basal memngitis Local pain or sw^el- 
hng, hmitmg mobihty of the mouth, occurs in mumps, quins>% Mikuhcz’s 
syndrome, tnchmiasis and diseases of bone Anky^losis of the mandible may 
be due to affections of the temporo-mandibular joint (true ankjdosis) or 
penarticular affections (pseudo-ank>dosis) 

Drooping of sah\a from the mouth may be noted in Parkinson’s disease, 
after apoplexy or cerebrovascular accidents, m old age and in inflammatory' 
conditions of the mouth 


Telangiectasis of lips It is associated with hereditary haemorrhagic telan- 
giectasia It may also be seen in CRST syndrome (calcmosis, Raynaud’s 
phenomenon, scleroderma, telangiectasis) 

Lip tie Due to multiple frenulae may be seen m Ebler’s Danlos syndrome 


Pursed bps Some patients with severe chronic bronchitis or emphysema 
seem to breathe more comfortably if they purse their hps 


^b mouth Depression of the comers of the mouth m obesity' associated 
with Cushing’s syndrome 


Carp mouth Rigidity and fixed facial expression with comers of the mouth 
drawn downwards due to facial spasm m tetany 
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Tapir mouth* In facio-scapulo-humeral dystrophy the lower hp protrudes 
m a charactenstic fashion 


THE BREATH 

The character of the breath may at times afford information of diagnostic 
value, c g in alcoholism, diabetes, acidosis, uraemia, oral sepsis, lung abscess, 
bronchiectasis, serious liver disease, atrophic rhinitis, where the breath may 
display a characteristic smell or odour 

Halitosis or “foul breath” may be due to bad oral hygiene, stomatitis, 
atrophic rhinitis, follicular tonsillitis, sinusitis, bronchiectasis, lung abscess 
or lung gangrene, ingestion of substances like onion or garlic, or excessive 
fermentation in the stomach or gastric neoplasm In a patient with pyloric 
obstruction, the breath is ordinarily offensive at time of eructation 

Alcoholic breath Although unmistakable, it should not induce a false 
sense of security and prevent further examination in a comatose or drowsy 
patient, in order to exclude important associated entities like head-injuries, 
concussion and cerebrovascular accidents 

Fruity odour The sweetish or fruitish odour of acetone, not unlike that 
of “nev,-mown hay” or “chloroform”, should make one suspect diabetes 
mclhtus, diabetic coma, starvation, acidosis or dehydration (acetone breath) 

Urinous or ammoniacal odour. In uraemia, the breath frequently displays 
an ammoniacal or urinous odour (uraemic breath) 

A mousy or musty odour of the breath (foetor hepaticus) has been desenbed 
in cases of senous liver failure and cholaemia It is a sweet, slightly faecal 
smell that has been compared to the odour of a freshly opened corpse or mouse 

Pungent odour In organo-phosphorous compound poisoning there is a 
characteristic pungent odour with often frothing at tlie mouth 

Gangrenous odonr In gangrene of the lung, the breath may be foul suggesting decomposing 
matter 


THE TONGUE 

From ancient times, the tongue (like the radial pulse) has been regarded 
as an invaluable clinical indicator of health and disease The term glossology 
has been proposed to cover this limited field of investigation 

Since considerable information of diagnostic value can be gathered from 
inspection of the tongue, a routine observation of this nature is absolutely 
essential in every case The dorsum, undersurface, margins and tip of the 
tongue should all be systematically inspected by daylight or (failing that) 
with the aid of an electric torch The colour, size, shape, coating, anomalies, 
surface, mobility and local lesions (including lumps, vesicles, ulcers and fissures) 
are all noted 
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The normal “greyish-red and stippled” appearance of the dorsum of the 
tongue depends on several factors The greyish-white colour is due to the 
epithelial tufts covering the filiform papillae and the “fur” or coating of the 
tongue (consisting of epithehal debris, food parUcles and micro-organisms), 
the normal red or pmk sUppling of the tongue is due to the fungiform papillae 

Developmental anomalies Amongst the numerous congenital malformations 
of the tongue may be mentioned the following, viz tongue-tie (unduly short 
fraenum hnguae, a common abnormality), unduly long fraenum (rare), ankylo- 
glossia (fixation of the tongue by lateral folds of mucosa), congenital macro- 
glossia (massive tongue), microglossia (small tongue), heniihypertrophy, hemi- 
atrophy, aglossia (complete absence of tongue), liemiglossia (absence of half 
of tongue), and bifid or tnfid tongue 

Congenital Imgual defects 

The fissured tongue^ also called grooved or scrotal tongue (Fig 5 63), is 
characterized by deep depression or furrows, which run mostly in a longitudinal 
direction starting near the tip and disappearing gradually at the posterior third 
of the dorsum 

Median rhomboid glossitis This term is a misnomer as it is not an inflam- 
matory process but a developmental lesion, resulting from failure of fusion 
of the lateral segments of the tongue There is an oval or rhomboidal, red, 
shghtly elevated area, about 1 cm in width and 2 or 3 cm long contrasting in 
colour with the rest of the dorsum of the tongue 

Geographic tongue (Fig 5 64) A characteristic type of abnormahty \vith 
circular or annular red and flattened patches or areas (caused by atrophied 
filiform papillae) interspersed with zigzag lines (hypertrophied filiform papillae 
with piled-up epithelium), imparting the appearance of a geographical map 
to the tongue Of obscure etiology and seen most often in children, it tends 
to recur at intervals or may persist unchanged throughout life 

Colour The tongue is normally greyish-red in colour Any deviation of 
colour from normal must be carefully noted 

h pale or white tongue may be due to anaemia, leukoplakia, excessive furring 
(or coating), or irntant substances (e g , mercury bichloride, carbolic acid or 
sulphunc acid) A bright red or scarlet red tongue (so-called “angry” or 
“fiery” tongue) may be due to niacin deficiency (Fig 5 65), atrophic glossitis 
of anaemia (Fig 5 66), acute glossitis, acute infectious fevers (such as scarlet 
fever), imtants, (e g , sodium or potassium hydroxide) or foodstuffs (e g , berries 
or red sweets) A dark red or bluish red tongue may be due to polycythaemia 
vera, cyanosis, nboflavin deficiency, antibiotics, atrophic or anaemic 
glossitis (dunng exacerbations-so-caUed “beefy tongue”) A parple tongue 
has been desenbed m polycythaemia, a magenta tongue in anboflavjnosis 
and chronic recovenng-pellagrous tongue, and orange-red tongue in 
polyartentis nodosa and after anubiotics, a blue tongue in cyanosis (Fig 
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5 65) or after sweets or local applications, a yellow tongue in jaundice (rarely), 
acute yellow atrophy (a yellowish brown fur) and irritants (nitnc or hydro- 
chlonc acid), a black tongue (melanoglossia) from fungus infection (actinomy- 
cosis), antibiotics like pemcillin, iron, bismuth, opium, tobacco or charcoal 
A bromi tongue may result from acute yellow atrophy, uraemia, liquorice 
or chocolate 

Black hairy tongue is a condition in which thick browmsh or black furry 
patches made up of densely matted, hypertrophied filiform papdlae, cover 
sometimes more than half of the dorsum of the tongiie This may result from 
the use of antibiotic troches or strong oxidizing mouth washes 

Patchy pigmentation: Local areas of discoloration on the tongue may be of 
diagnostic significance In the tropics, it is not uncommon to see patches 
of pigmentation on the tongue (Fig 5 68) They are of no pathological sigm- 
ficance Thus, dark brown, sepia black or purplish patches on the tongue may 
be due to Addison’s disease, Negro ancestry, old standing glossitis, and rarely 
to pernicious anaemia, syphilis, mercury or silver poisomng White or yellow- 
ish-white patches on the tongue may be due to leukoplakia (on the dorsum) 
or xanthelasma (on the sides) Bright red or scarlet red patches (especially 
at the tip and margins) are suggestive of early glossitis or macin deficiency 
A black patch on the tongue with a “matted-hair appearance” is usually due to 
melanoglossia 

Furred tongue (Coated tongue) The “fur” on the tongue usually consists of 
epithehal cells and debns, food detntus and nucro-orgamsms Excessive 
furring of the tongue (a common finding) may be due to mouth breathing, 
excessive smoking, milk-dnnking, gastntis or dyspepsia, constipation, alco- 
holism, defective salivation fevers, acute exanthematous infections, or cirrhosis 
of the hver Unilateral furring may be a feature of tngeminal neuralgia or 
unilateral paralysis of the tongue Central furring (with the margins and 
tip of the tongue spared) has been considered a suggestive sign of typhoid 
fever A dry and thick broivn fur on the tongue may be noted in acute yellow 
atrophy or uraenua A black coating may be due to melanoglossia A 
complete absence of furring may be noticeable m the glossitis of vitamin B 
deficiency or anaemia 

Dry tongue* The tongue in health is moist Obvious dryness of the tongue 
may be due to prolonged fever (as in typhoid), dehydration (as m severe 
diarrhoea or vomiting, dysentery or cholera), after haemorrhage, dyspnoea, 
mouth-breathing, coma, prostration, uraenua, belladonna or atropine effect, 
psychoneurosis, anxiety state 

Enlarged tongue (Macroglossia , megaloglossia) A large tongue may 
be due to congemtal macroglossia (a rare anomaly), acromegaly, myxoedema, 
cretimsm, Hurler’s syndrome, angioneurotic oedema, acute mflammation or 
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abscess of tongue, insect bite, tumour, bpoma, haemangioma (Fig 5 69), lym- 
phangioma, amyloid disease, ceUuhtis or advanced mahgnancy, or congemtal 
hemihjrpertrophy (umlateral enlargement) 

Small tongue (Microglossia, atrophy) An undue smallness of the tongue 
may be noted m dehydration (as in cholera or dysentery), haemorrhage, star- 
vation or malnutrition, atrophic or anaemic glossitis (durmg remission), 
bilateral or umlateral paralysis (from hypoglossal involvement), typhus 
(“parrot tongue’')^ facial hemiatrophy (umlateral smallness of tongue), pseudo- 
bulbar palsy (small, pomted or comcal tongue) and in Simmond’s disease 

In myasthema gravis, atrophy of the tongue may be cunously selective, 
giving nse to tnple longitudinal furrowing Although rare, this condition is 
pathognomonic of myasthema gravis 

Tremor of tongue A tremulous tongue may be noted in a variety of disorders, 
such as paralysis agitans, postencephalitic Parkinsomsm, general paralysis 
of the insane, delinum tremens, bulbar palsy, involvement of hypoglossal 
nerve or nucleus, encephahtis, disseminated sclerosis?, prolonged fevers, status 
typhosus, wasting diseases, cirrhosis of liver, neurosis, senility, chrome alco- 
holism, opium poisomng and excessive smoking 

Lizard tongue (watch-spnng or Jack-m-box tongue) After protrusion the 
tongue is shot back into the mouth at hghtmng speed and the bps are rapidly 
closed together It is seen m rheumatic chorea 

Spasms of tongue These may be tome (with the tongue becoming small, 
ngid and comcal) as m nervousness, hystena or general debility, or dome 
spasms (the tongue displaying sudden jerks) as in chorea, epilepsy, habit 
spasm, G P I , disseminated sclerosis, hystena or stuttenng 

Deviated tongue Deviation of the tongue to one side on protrusion may 
be due to umlateral paralysis from involvement of the hypoglossal nerve or its 
central connections (usual cause), mahgnant infiltration of the tongue, scarifi- 
cation after bums or severe ulceration or facial paralysis In nuclear or 
infranuclear hypoglossal lesions, the tongue appears unilaterally atrophied 
and displays fasciculations 

Immobile tongue (Paretic tongue) A tongue that remains motionless on 
the floor of the mouth on attempt at protrusion suggests either bilateral lingual 
paralysis (bilateral mvolvement of the hypoglossal nerves or central connec- 
tions), advanced mahgnancy of the tongue, bulbar palsy, amyotrophic lateral 
sclerosis, synngomyeha or tabes dorsalis 

Protruded tongue In cases of mongohan idiocy, cretimsm or macroglossia, 
part of the tongue remains permanently protruded outside the mouth 

Fissured tongue Fissures on the tongue may be due to vitamin B complex 
deficiency, anaemias (atrophic glossitis), mongohan idiocy, acromegaly, “scrotal 
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tongue”, acute glossitis, dental trauma, senility, bad oral hygiene, or congemtal 
malformation 

Scarred tongue: Scars on the tongue may be traumatic, secondary to ulcers 
from “tongue-bitmg” (as in epilepsy or bulbar palsy) 

Pellagrous tongue (Fig 5 65) Deficiency of macin (mcotimc acid and mco- 
tmamide) besides causing hyperaesthesia or burmng of the tongue results 
in any one of the following vaneties of glossitis (depending on the degree and 
duration of the deficiency), viz. (1) acute apico-marginal or early glossitis 
(with a charactenstic redness of the tip and margms of the tongue), (2) acute 
diffuse glossitis (the so-called scarlet-red, fiery or angry tongue), (3) ulceratne 
or membranous form (due to secondary infection, with formation of small 
ulcers and gray membranes on a red base), (4) Moeller’’ s glossitis, a localized 
and migrating form of glossitis (the so-called bald, smooth, polished or var- 
nished tongue, devoid of papillae and either red or pale in appearance) 

Arihoflaimosis tongue: In nboflavin deficiency, involvement of the angles 
of the mouth (cheilosis or perleche), buccal mucosa and conjunctivae are earher 
and more important than affection of the tongue When affected the tongue 
displays (1) a charactenstic magenta or dark red colour and (2) a “cobble- 
stone” appearance (due to hjperaemic and hj’pertrophied papillae covered 
with thickened epithehum) 

Atrophic glossitis (Smooth or bald tongue) (Fig 5 66) Atrophy of the papil- 
lae resulting in a smooth (polished or vanushed) or glossy tongue may result 
from a variety of disorders megaloblastic anaemias (e g , penucious anaerma, 
nutntional megaloblastic anaenua, tropical sprue, pregnancy anaemia and 
pancreatic steatorrhoea), iron deficiency anaemia (nucrocytic hypochromic 
anaemia), chronic Mtarmn B complex deficiency, gastntis with achlorhydria, 
malignancy and through unknown causes (pnmary glossal atrophy) 

Two mam types of appearances are presented (1) Durmg active phases 
(or exacerbations) of the causative anaerma or deficiency, the tongue is diffusely 
swollen, painful, raw, angry and bluish-red, dusky red, or the colour of beef- 
steak (beefy tongue) On its surface may be seen red puncta, mmute ulcers 
or erosions and haemorrhagic spots (2) Durmg quiescent phases or rerms- 
sions the tongue appears small, smooth, shmy, pohshed or varnished, furrowed 
or ndged and faint pink, salmon pmk or dusky red m colour 

Raspberry tongue Scattered red dots on a grey background gi\e a charactenstic rasp- 
berry appearance to the tongue m the early phases of scarlet fever It is due to red fungiform 
papillae sparsely dotted oser the gre> tongue 

Strawberry tongue In the latter phases of scarlet fever, wth further progression of epithelial 
exfoliation, all the papillae (fungiform and fihform) appear as large red knobs on the tongue 
givmg It the so-called strawberry appearance 

Cobblestone tongue A cobblestone appearance of the tongue has been desenbed m anbo- 
flavmosis (with a magenta colour), syphilis (with leukoplakia) and after antibiotics (anti- 
biotic tongue) 
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Smoker’s patch A small, raised, smooth, congested area, frequently covered with a crust 
on the front of the dorsxim of the tongue 

Syphilitic glossitis The nature of the lesion is mainly dependent on the 
stage of the syphihtic infection The mam types of lesions are 

(1) PnwQTy choficfc (Fig 5 70) A small, superficial, hard, indolent, 
ocdematous nodule, sore or ulcer near the tip in males, associated with sub- 
maxillary and submental lymphadenopathy m the primary stage 

(2) Hutchinson's \vart A small, hard, wart or condyloma on the dorsum, 
occasionally encountered m the secondary stage 

(3) Mucous patches and snail-track ulcers Multiple, small, shallow ulcers 
over the tongue and buccal mucosa with shotty lymphnodes in the secondary 
stage of syphihs 

(4) Localized gummata One or more globular, firm, painless, progressive 
swelhngs, superficially or deeply embedded m the tongue, m the tertiary stage 
They may lead to gummatous ulcers 

(5) Leukoplakia (Leukokeratosis, ichthyosis linguae), hypertrophy and 
cormfication of the epithelial surface leading to the formation of thick, white 
or opaque, square, round or oblong raised plaques, giving a white appearance 
to a part of the tongue (Fig 5 71) Leukoplakia may be encountered in 
tertiary syphihs and may be regarded as a potentially prc-cancerous condition 

(6) Glass tongue (Sclerosing glossitis) A smooth, polished, small and 
hard tongue, found occasionaUy m cases of tertiary syphilis and distingmshable 
from the tongue of atrophic glossitis by its hardness on palpation It is due 
to atrophy secondary to syphilitic endartentis obliterans 

Amyloid tongue An amyloid tongue is usually a part of a generalized amyloidosis Only 
occasionally arc isolated amyloid deposits found in the base of the tongue The tongue 
IS enlarged and presents a mottling of dark purple areas with translucent matter 

Ulcers Ulcers of the tongue, of which there are many vaneties, may be 
single or multiple A single ulcer may be carcinomatous (epitheliomatous) 
(Fig 5 72), tuberculous, syphihtic, dental or fraenal Multiple ulcers of the 
tongue may be due to dyspepsia (dyspeptic ulcers) or ulcerative stomatitis, 
including aphthous stomatitis and Vincent’s disease, secondary syphihs, herpes, 
pemphigus, small-pox, chicken-pox, eczema and vitamin B-compIex deficiency 
A carcinomatous ulcer of the tongue is usually single, more often on the 
Side or tip of the tongue, very hard and mdurated, irregular, deep, associated 
With a slough, impaired mobility of the tongue, regional lyrmphnode enlarge- 
ment and with raised everted margms, usuaUy m elderly males and veiy 
resistant to treatment Non-ulcerative forms of tongue caremoma are the 
scirrhus, nodular, papilhferous and fissured forms 

k tuberculous ulcer is rare, usually at or near the tip, painful, not hard, small, 
a granulated base and thin undermined edges, with evidence of tuberculo- 
sis elsewhere and usually m young individuals 
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A syphilitic ulcer may be single (as with pnmary chancre or solitary gumma 
of the tongue) or multiple as in secondary syphibs, m the latter condition, the 
ulcers (or mucous patches) are superficial, scattered all over the buccal mucosa, 
painful, small, round, with greyish bases and sharply punched-out appearances 
and assoaated with small and shotty lymphnodes 

A dental ulcer is usually located opposite a jagged or broken tooth, on the 
margin of the tongue It is small, superficial and non-mdurated A fraenal 
ulcer occurring on the fraenum of the tongue may be due to severe bouts of 
coughing, as in pertussis 

Parrot tongue The small, shrivelled, dry tongue with a browmsh fur of 
uraerma is at times referred to as the “parrot tongue” 

Truncated tongue Rarely a tuberculous ulcer at the tip of the tongue associated with 
oedema of the rest of the tongue may impart an “amputated look” to the tongue 

Alligator tongue A dry, thick, furrowed and irregular tongue m diabetes mellitus 

Caviar lesion Varicosities of the subhngual vems may be seen on the under-surface of 
the tongue in elderly patients The round shape and black colour of this cluster of vessels 
resembles caviar 

Fatignability of tongue In myasthenia gravis weakness of the muscles of the tongue leads 
to difiBculty in articulation 


THE ORAL CAVITY 

Exarmnation of the oral cavity or mouth should be earned out, after removal 
of artificial dentures, systematically and with care, either in dayhght (prefer- 
able) or with the aid of an electnc torch or reflecting head-mirror The tongue, 
teeth, gums, buccal mucous membrane, palate, pharynx, tonsiUar regions should 
all be subjected to a visual exarmnation, preferably with the aid of a tongue 
depressor 

Inspection is then followed by palpation with the gloved finger or fingers 
(digital exarmnation) to deterrmne features hke tenderness, size, shape, mdura- 
tion, consistency, texture, etc of local lesions, particularly tumours and ulcers 

THE TEETH 

The appearance of the teeth occurs m two stages and with two sets of teeth, 
VIZ the temporary or deciduous teeth (20 in number) and the permanent 
teeth (usually 32 in number) The eruption time and order of appearance 
of the two sets of teeth are usually well-defined, particularly in the case of 
deciduous teeth 

Dental ailments are frequently responsible for or predispose to diseases 
in other parts of the body, such as gastnc disorders, arthntis, maxillary sinusitis 
and bactenal endocarditis 
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Developmental anomalies (anomalous dentition) may be noted in the form 
of anodontia (absence of all teeth), supernumerary teeth (e g , palatal teeth), 
extra or fourth molars (behind the wisdom teeth) or a third set of teeth (third 
dentition in old age) 

Early (or premature) dentition A premature eruption of teeth is of no 
pathological significance 

Delayed (or retarded) dentition This may be due to nckets, creUnisra, juve- 
nile myxoedema, mongohsra, mal-nutntion or vitamin deficiencies 

Difficult dentition may be due to anomalous position or impaction of an 
erupting tooth or to unduly small or narrow jaw-bone formation Mal- 
position (faulty or irregular arrangement of teeth) may result from premature 
loss of deciduous teeth or retarded appearance of permanent teeth 

Impacted tooth An erupting or unerupted tooth, such as the wisdom tooth, 
may get obhquely wedged against an adjacent tooth resulting in considerable 
pain and swelhng 

Hutchinsoman teeth (Hutchinson's teeth, notched teeth) Pathognomomc 
of congenital syphilis, the upper central permanent incisors are rounded or 
peg-hke, vvidely spaced or separated, show a characteristic crescentic notch 
on the biting edge and taper towards the free margin In conjunction with 
interstitial keratitis and deafness, Hutchinson's teeth complete the diagnostic 
*‘tnad” of congenital syphilis 

Moon molars (“Mulberry molars’*) The first molars of the second dentition 
erupt at about the sixth year and present a deficient development of the cusps 
with hypertrophy of the surrounding enamel They are called moon molars 
because they are dome-shaped due to tapenng of the crown of the tooth 
They ha\e been also called mulberry molars because the cusps are stunted and 
rounded 

Wide spacmg of the teeth may be due to acromegaly, von Recklinghausen's 
disease (hyperparathyroidism) or extraction of adjacent teeth 

Serrated (or dentated) teeth, with serrated biting edges, are a sign of mal- 
nutntion 


Pitted teeth may be due to fluorosis or excess of fluonne in the dnnkmg 
water 


Furrowed (or stnated) teeth Transverse grooves or stnae on the teeth are 
indicative of senous diseases or fevers m childhood, rickets and hypoparathy- 

miniCTn •* ^ 


Mottled enamel In fluorosis or with excess fluonne m the 
tncre IS yellowish-brotvn motthng of the teeth. 


water supply. 
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Loose (or mobile) teeth may be due to old age, scurvy, pyorrhoea alveolaris, 
trauma, hyperparathyroidism, severe stomatitis, mercury or phosphorus 
poisomng or purpura haemorrhagica 

Projeclmg teeth may be congemtal, familial or due to acromegaly 

Attrition or shrmkmg of the teeth, to almost total disappearance at times, 
may be due to the use of corrosive substances or constant biting of hard objects 
(eg betel-nut, cigarette-holder or pipestem) 

Teeth grinding (or gntting), common m childhood, particularly dunng sleep, is usually 
due to nervousness, lack of sleep or improper digestion It may be associated wth nckets 
or mtestinal helmmthiasis 

Dental caries Canes or decay of teeth may manifest itself as roughemng, discoloration 
(milky white, yellow, brown or black areas), cavitation or destruction of the affected teeth 
Early or extensive dental canes may be due to nckets, diabetes mellitus, pregnancy, osteo- 
malacia, malnutntion, oral sepsis or to overproduction of bactenal acids in the mouth (pro- 
bably from excessive carbohydrate intake) 

Pink teeth givmg a strong red fluorescence to ultraviolet light m a dark room, are considered 
diagnostic of the rare condition of porphyna 

Apical abscess (or infection) This has been incriminated as a source of infection (septic 
focus) in a vanety of ailments, frequently without justification The condition can only be 
detected by radiological examination 

Tumours ansing m association with the teeth are (1) dentigerous cysts, (2) odontomas (tooth- 
like structures) and adamantinomas (epithelial tumours) Diagnosis of these tumours is 
usually suggested by an expansion or thickemng of the jaw bone and venfied by roentgeno- 
logical examination 


THE GUMS (gingivae) 

Pallor Pallor of the normally pink gums may be due to anaemia or the 
various other causes of skin pallor 

Cyanosis Generahzed cyanosis from any cause may be stnkingly manifested 
in the gums as a deep blue or bluish coloration 

Bright red colour of the gums suggests inflammation or gingivitis 

Discoloration or pigmentation of gums, usually patchy or linear, may be due 
to poisomng by lead, bismuth, mercury, silver or other heavy metals In 
lead poisomng, a charactenstic lead hne on the gums (usually adjacent to 
unhealthy teeth) may chnch the diagnosis 

Spongy, swollen blnish-red and sore gums, with a tendency to bleeding, 
are common m scurvy (“scorbutic gums”) (Fig 5 73), but may also be noted 
in purpura, leukaerma, (Fig 5 74), vitarmn deficiencies, diabetes mellitus, 
metallic poisoning (e g , mercury poisoning), faulty oral hygiene, agranulocytic 
angina and aplastic anaemia ■ 


10 
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Atrophy or shrinking of the gums may foUow acute gmgivitis, or Vincent s 
angina and may anse m wasUng diseases or semlity Hypertrophy of the 
gums IS common after the drug treatment of epilepsy, m endocnne disorders 

and in pregnancy 


Necrosis or sloughing of the gums may anse occasionally in cases of agra- 
nulocytosis (especiaUy after the use of certain drugs), vitamm deficiencies, 
malnutntion, severe gmgivitis, Vincent’s angina and at times after dental 


extractions 


Pyorrhoea alveolans A common disease involvmg teeth and gums, with 
formation of pus-contaimng “pockets” between the teeth and gums, later 
leadmg to the loosenmg of teeth, retraction of gums, destruction of bone and 
formation of gmgival abscesses 


Necrotizing ulceratiye gingivitis (Vincent’s angina), See ulcero-membranous 
stomatitis 


TranoDTs (Epuhs) A benign tumour ansmg from the gum or pcndcntal structures is 
frequently called an “epubs’ Several vaneties of tumours, both benign and mabgnant, 
arc recognizable, viz., (1) fibroma (a slow-growing fibrous tumour with a normal mucosal 
co\'cring), (2) giant cell tumour (a soft, nodular or smooth, localized tumour), (3) “brown 
tumours” of hyperparathyroidism, (4) inflammatory or granulomatous epulis or tumour, 
(5) sarcoma, and (6) carcinoma. 


Dilantin gums Gingival hyperplasia de\elops m a fairly large percentage of patients re- 
ceiving the anti-convuIsivc drug dilantm (Fig 5 75) It occurs especially m children and 
young adults Usually, the process is pamlcss Edentulous portions of the gums do not 
manifest hyperplasia. 


THE BUCCAL MUCOSA 

The buccal mucous membrane should be carefully inspected with the aid 
of a tongue depressor, as it may display a vanety of significant lesions or signs 
of disease 

Buccal pigmentation Pale brotvn or grey patches or streaks of pigmentation 
on the inner aspects of the cheeks and over the palate, gums or tongue should 
be carefully noted, being of diagnostic significance In the great majonty 
of cases, they are diagnostic of Addison’s disease (especially when associated 
with generalized skin pigmentation, low blood pressure, vomiting and asthema) 
Occasionally, buccal pigmentation is due to Negro ancestry, pernicious anae- 
mia, poisoning with arsemc, bismuth, silver or lead, pulmonary tuberculosis, 
syphilis or malignancy 

Fiery redness or a scarlet-red appearance of the buccal mucosa (in asso- 
ciation with a similar appearance of the tongue —so-called "‘angry” or “fieiw” 

tongue) suggests niacin defiaency In nboflavin deficiency, the mucosa has a 
diffusely dull-red colour 
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Fordyce’s spots Small, usually discrete and scanty, yellowish-brown, slightly raised spots 
may be a normal finding, over the mucosa of the cheeks and lips, m many persons 

Koplik’s spots (Fig 5 76) Small blmsh-white spots on an erythematous 
base are frequently observed on the buccal mucosa, opposite the molar teeth 
in the early or pre-emptive stage of measles They frequently afford an early 
clue to diagnosis 

Exanthematous lesions* Dunng the emptive stage of exanthematous fevers 
like measles, small-pox, and chicken-pox, eraptions are commonly encoun- 
tered over the buccal mucosa. 

Herpetic lesions* Painful vesicular lesions m clusters over the erythematous 
base (or rmnute ulcers in groups) over the buccal mucosa may be due to herpes 
simplex (herpetic gmgivostomatitis) or herpes zoster 

Stomatitis. Stomatitis means inflammation of the buccal mucosa and may 
be due to a vanety of factors The mucosa appears red, swollen and tender 
with excessive salivation and sometimes tendency to bleed The common 
climcal types are (1) Catarrhal stomatitis The mucosa is red and there is 
mcreased exudation from the mucous glands It may be due to local causes 
such as poor oral hygiene, or use of broad spectrum antibiotics, or result 
from general debihty or infectious disease (2) Aphthous stomatitis (canker 
sores), may affect hps, cheeks or tongue It starts as one or more vesicles 
which rupture leaving painful ulcers which heal spontaneously (3) Ulcero- 
membranous stomatitis (Vincent’s angina) The ulcer surface is covered by a 
greyish pseudo-membranous slough demarcated from the surrounding mucosa 
by a hnear erythema Associated features are increased sahvation, foetid 
odour, spontaneous gingival bleedmg, lymphadenopathy and fever (4) 
Thrush, due to fimgus mfeebon occurs m infants, debilitated adults such as 
heroin addicts, and in patients treated with corticosteroids and antibiotics 
It presents as whitish patches which are easily removed leaving a raw bleedmg 
surface 

Leukoplakia The white translucent plaques of leukoplakia, although com- 
moner over the tongue, may be noted over the buccal mucosa, in cases of long- 
standing atrophic glossitis, syphilis or excessive use of tobacco 

Petechial haemorrhages, purpunc spots or ecchymoses may be noted in the 
mucous membrane of the mouth m cases of purpura, haemorrhagic diseases, 
subacute bactenal endocarditis or septicaerma and disseminated lupus erythe- 
matosus Their appearance in the mouth should be viewed with caution as 
they frequently precede haemorrhagic phenomena 

Mucous patches (Snail-track ulcers) In secondary syphihs, the mucosa of 
the buccal cavity, tongue and hps may show charactenstic painless, shghtly 
elevated, circumscnbed, round or oval lesions or ulcers covered by pearly- 
white or grey membrane, the patches tend to bleed on scraping and show re- 
gional lymphnode enlargement 
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Cancrnm oris (Noma, gangrenous stomatitis) A rare form of stomatitis in debilitated 
children after measles and other infections, characterized by extensive ulreration, sloughing 
and necrosis, involving the cheek and gums and leadmg to death from exhaustion 


THE PALATE 

The antenor three-fourths of the roof of the mouth or palate is formed 
by the hard palate and the posterior one-fourth by the soft palate 

Cleft palate A median, symmetneal defect or perforation of congenital 
ongin in the hard palate, caused by lack of fusion of the embryonal palatal 
processes It may lead to regurgitation of food or drink through the nose 
It IS frequently associated with congemtal hare-lip 
Toms palatums A median ndge or linear elevation of the hard palate at 
the site of fusion of the embryonal maxillary processes It is a developmental 
anomaly of no significance 

High arched palate (Gothic palate) A high palatal arch may be a harmless 
developmental anomaly or commonly occurs in congenital heart disease It 
may also be seen with Marfan’s syndrome, tnsomy 18 syndrome. Turner’s 
syndrome, Pierer Robin syndrome (hypoplastic mandible with shrew-like 
face), etc or due to nasal obstruction in childhood (from adenoids or deviated 
septum), or associated with malposition of teeth or arachnodactyly 

Perforation of palate, resulting at times in the regurgitation of fluids through 
the nose, may be due to a congenital cleft palate, syphilis, tuberculosis, actino- 
mycosis, diphthena or trauma. 

Anaesthesia of palate Loss of sensation over the palate may be encountered 
m hystena or paralysis of the tngeminal nerve (sensory portion) 

Paralysis of soft palate Either umlateral or bilateral paralysis or paresis 
of the soft palate may be due to bulbar or pseudo-bulbar palsy, post-diphthentic 
paralysis or to operation or trauma In umlateral paralysis, one side alone 
of the palate moves upwards on articulating the sound “ah”, ifi bilateral 
paralysis, there is no upward movement at all of the palate, the voice has a 
nasal twang and regurgitation of fluid occurs through the nose 
Vesicles Vesicles on the palate may be due to herpes zoster, herpes simplex, 
exanthematous fevers such as small-pox or chicken-pox, or skin diseases 
Ulcers on the palate may be due to herpes, vanous forms of stomatitis, 
syphihs, tuberculosis, mahgnancy, deficiency diseases or blood dyscrasias 
Tumours A tumour of the palate, when hard and smooth, suggests either 
an exostosis or echondroma, when soft, nodular and rapidly growing, either 
a mahgnant tumour or a myxoma. 

FLOOR OF THE MOUTH 

The followng structures are normally distinguishable, on the floor of the 
mouth, with the tongue upturned, viz the fraenum linguae (a fold of mucosa 
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connecting the undersurface of the tongue to the floor of the mouth), the 
subhngual ridge (corresponding to the sublingual gland), and Wharton’s 
papilla (a papilla which marks the opemng of Wharton’s duct and at times 
of the duct or ducts of Barthohn) 

Ranula. A cyst under the tongue on the floor of the mouth, usually called 
a ranula, may be a retention cyst of a mucous gland, an obstructive cyst of a 
salivary gland or a congenital inclusion cyst A true dermoid cyst is not 
included under this term 

FAUCIAL TONSILS 

The faucial tonsils are oval structures occupying the tonsdlar fossae On 
each ton sillar surface are crypts (or recesses) leading into folhcles (or pockets) 

Acute tonsilhtis This may be primary (and due to one or more of a large 
number of organisms) or secondary to some acute exanthem like scarlet fever 
or measles Acute tonsillitis may display several distinct forms, viz acute 
catarrhal form (the surface being flushed and inflamed), acute parenchymatous 
form (the whole tonsil being engorged and swollen), acute follicular form (with 
involvement mainly of the folhcles) and the benign membranous form (with 
a dirty yellow or grey membrane, easy to remove and without bleeding) 
Rarely, a tonsillar abscess may supervene on an attack of acute tonsilhtis 

Chrome tonsillitis: The enlarged tonsils of chronic tonsillitis owe their 
size to parenchymatous hyperplasia, fibroid degeneration or distention of 
follicles Enlargement of tonsils per se is not considered significant unless 
accompamed by exudation of pus, severe congestion, regional lymphnode 
enlargement or repeated attacks of acute inflammation 

Peritonsillar abscess (Qumsy) A localized collection of pus adjacent to or 
outside the tonsil proper is called “quinsy” Its main charactenstics are 
high fever with rigors, severe pain m the jaw, ear and neck on one side, local 
tenderness, lymphadenitis, bulging of the antenor pillar and soft palate on 
one side, impaired mobility of the soft palate unilaterally and a local layer of 
pus 

Diphtheria A serious condition of the throat distinguished by the forma- 
tion of a characteristic grey or yellowish white, adherent and spreadmg mem- 
brane with a tendency to bleed on scraping, covering the tonsils, fauces and 
pharyngeal wall and accompanied by enlarged and tender lymphnodes The 
accompanying fever and pain may be less obvious than with acute tonsilhtis 
but the prostration is much greater 

Infectious mononucleosis Here the membrane has a staking white colour 
and IS confined to the tonsils 

Agranulocytosis Imtially there is swelling and redenmng of the throat 
followed by the formation of a yellowish or greyish-black membrane which 
sloughs to produce ulceration 




The Neck 


EXAMINATION OF THE NECK 

This must always be earned out in a good light, with the patient sitting and 
facing the examiner, and in the following order inspection, palpation and 
auscultation 

Inspection The neck is carefully surveyed for the following features, viz 
general appearance, position, deformities, asymmetry, limitation of move- 
ments, abnormal movements, size and shape of the thyroid gland, presence 
of other swelhngs, and engorgement or pulsations of blood vessels After 
surveying the neck from the front, the head is slightly extended and rotated 
to each side in turn, m order to define the stemomastoid muscle and the anterior 
and postenor tnangles on either side The neck is then re-inspected from 
each side, particularly for lymphnode enlargements and other swelhngs and 
for pulsations 

Palpation This is earned out systematically (preferably from the front, 
side and back of the patient), all normal and abnormal structures in the neck 
being palpated individually and preferably in the following order, viz , the 
lymphnodes, salivary glands, thyroid gland, trachea, blood vessels and all 
other swelhngs or abnormahties of the neck, superficial or deep Note is 
also made of active and passive movements of the neck, stiffness or wasting 
of neck muscles, areas of local tenderness or heat, and deformities of spine 

Auscultation This may be practised routinely over the thyroid gland and 
blood vessels for evidence of murmurs or vascular sounds 

GENERAL APPEARANCE OF NECK 

Shape and size A thin and long neck (“scraggy neck”) is common with a 
hyposthemc constitution, in states of wasting, emaciation or cachexia, bron- 
dual asthma, pulmonary tuberculosis, Sunmond’s disease, Addison’s disease 
and anorexia nervosa 
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A broad and short neck (“bull neck”) is common with the hypersthenic 
or plethoric habitus, in obesity (particularly of the “central”, “superior” 
or “buffalo” type, as m Cushing’s syndrome), cervical lipomatosis, over- 
developed neck muscles, cellulitis of neck, Ludwig’s angina, myxoedema 
and cretimsm Webbmg of the neck (Fig 6 1) is seen m the syndrome of 
ovarian dysgenesis, short stature and infantile development of accessory sex 
structures including the external genitals (Turner’s syndrome) and in Klippel 
Fed syndrome 

Ccnical ngidity (“Stiffness of neck”) This results in lack of mobility, 
inability to flex or rotate the head and palpable hardness of the neck muscles 
It may be due to a variety of causes, e g , meningeal imtation (as m memngism, 
meningitis, encephalitis and subarachnoid haemorrhage), tetanus, affections 
of the cervical vertebrae (e g , arthritis, canes or fracture-dislocation), infec- 
tions of the neck, ear or mastoid, “stiff-neck” (from chill or strain), chronic 
torticollis and hysteria 

Weak neck muscles Undue weakness of the muscles may prevent extension 
and even the normal upright position of the head. This may occur in myotonic 
dystrophy, polymyositis, anterior horn cell disease, poliomyelitis, myasthenia 
gravis or emaciation 

Torticollis (Wry neck) (Fig 6 2) An abnormal deviation with rotation 
of the head to one side Several vancties of torticollis may be encountered 
acute rheumatic type due to myofibrositis of stemomastoid and trapezius 
muscles from chill or trauma, chronic or congemtal type due to orgamc shrink- 
ing from birth of the stemomastoid muscle or defective development of the 
atlas or occipital bone, reflex type secondary to septic glands or cervical canes, 
hysterical type and a spasmodic type 

Abnormal mmements These may be in the nature of a spasmodic torticollis 
(clonic jerking of the head with rotation) or of head nodding (nodding spasm, 
“salaam” spasm), the latter may be due to habit spasm, hysteria, chorea, 
epilepsy, old age, Parkinsomsm, encephalitis or aortic regurgitation (Musset’s 
sign) Sudden, jerky, inconstant and variable movements of the head and 
neck are not unusual in chorea and hystena 

Absence or atrophy of steraomastoids This may be quite noticeable on 
turning the head to one or other side or by forward flexion of the head against 
resistance Complete absence of one or both muscles suggests a congemtal 
anomaly, paralysis of the muscle means involvement of the spinal accessory 
nerve Atrophy of the steraomastoids is invariably present m dystrophia 
myotonica and polymyositis 

Head retraction Hyperextcnsion of the neck, from excessive ngidity or 
spasm of the neck muscles, as in meningitis, memngism, subarachnoid haemor- 
rhage, encephalitis or tetanus It may be part of an opisthotonus or gene- 
ralized arching of the body and spine 
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Cemcal oedema Subcutaneous oedema of the neck ma> be due to gene- 
ralized anasarca, supenor lena caial syndrome, thrombosis of veins or 
mflamiiiatioii of the mouth, neck or throaL 
Lipomatosis of neck Lipomata or fatty tumours are common m the neck 
region, particularlj at the back Cemcal lipomatosis or multiple hpomatosis 
of neck (wth a “double” or “tnple” chin) is not uncommon in chrome alco- 
holies and beer dnnkers 

Pachydermatocele (Elephantiasis neuromatosa) Massive h}i>ertrophy of 
skin and subcutaneous tissues (associated vsith neurofibromatosis) is particu- 
larly common over the neck (Fig- 6 3) 

Lading’s angma An inflammatory s\selhng \Mth oedema of the sub- 
maxiUary region and floor of the mouth causing protrusion of the tongue 
Frequently secondary to oral sepsis, it may rarely cause death from oedema 
of the glottis 

Cellnlitis of neck (Fig. 6 4) A senous condition, secondaiy^ to sepsis in 
the mouth or throat or diphthena, associated with a rapid, tender and painful, 
red and brawny sweUmg of the neck and pressure sjmptoms 

THE LYMPHNODES 

Lymphnodes of the head and neck These arc usuaJI> desenbed together for commiencc 
and include the folJov\mg anatomical groups of lymphnodes, mz., the pre auncular (or 
parotid) group, postenor auncular (or mastoid) group, ocapital group, submental group, 
submaxillary group, supcrfipal ccrMcal group (under the skm and along the external jugular 
\'cm in the postenor triangle), supenor deep cervical group (underneath the stcxnomastoid 
and along the mtcmal jugular vein), and infcnor deep cervical (or supracla\icular) group 
The so-called tonsillar gland belongs to the supenor deep cervical group 

METHOD OF EXAMINATION 

Inspection of the neck is first earned out from the front and sides for visible 
lymphnode enlargement Palpation of the l}Tnphnode is then earned out 
from the back of the seated patient, the two hands of the standing examiner 
bemg placed on either side of the neck B}' slow, gentle, up and down or 
rotatory movement of the palpating fingers, the vanous groups of l^miphnodes 
are palpated systematically and compared bilaterally for siae, shape, consis- 
tency, number, mattmg, mobility and adherence to skm 

Certam diagnostic pitfalls are worth noting Loss of weight or fat may 
make normal lymphnodes more readily palpable and hence likely to be taken 
for enlarged nodes Other swellmgs m the neck (e g , carotid body tumour, 
c>^ and sahvary gland enlargements) may be mistaken for enlarged l 5 Tnph- 
nodes Important cervical glands, situated behind or underneath the stemo^ 
mastoid, may be missed completely unless specially looked for, after relaxing 
the stemomastoid by pushmg the head to one side Supraclavicular glands, 
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not felt dunng recumbency, can be rendered palpable by making the patient 
adopt the sittmg-up or standing posture Submaxillary and submental 
glands are best felt bimanually, with one hand (of the exammer) in the mouth 
and the other below the lower jaw 

Acute Inffammatorj nodes (or acute lymphadenitis) Acute inflammatory nodes of the 
neck arc usually secondary to some local septic infection of the skin, scalp (e g pediculosis 
capitis, \\ounds, suppurating cysts or tinea), tonsils, teeth, gums or cars A thorough exam- 
ination of the scalp, skin of the face and neck, mouth, and throat is therefore essential The 
affected nodes rapidly become enlarged, painful, tender, fixed and matted, whilst the over- 
lying skin becomes hot, red and oedematous or bra\vny This stage may be followed by 
resolution, chronicity, abscess-formation or even cellulitis 

Chronic inflammatorj nodes (Chronic lymphadenitis) Common in children, this condition 
IS usually secondary to acute lymphadenitis There arc chains of small, painless, non-tender, 
fixed or matted lymphnodcs, cither m the antenor tnangic (frequently secondary to septic 
teeth, gums or adenoids) or in the posterior tnangic (secondary to a septic condition or pedi- 
culosis of the scalp) 

Tuberculous Ijmphadcnopathj Tuberculous infection of the neck, common in debilitated 
or undemounshed children and young adults, usually starts in an upper cervical node behind 
the angle of the jaw but may first implicate the preauncular, poslenor auricular, submaxillary 
or supraclavicular group of nodes, later involving some or all of the deep cervical nodes 
It may or may not be assoaated \viih tuberculous infection of lymphnodes elsewhere m the 
body (c g , axillary, inguinal, tracheobronchial or intra-abdormnal) In the early stages, 
enlarged tuberculous nodes arc somewhat firm, freely moveable, discrete and non-adherent 
After a while (because of caseation and pcnadenitis), they become softer, immobile, matted 
together and adherent to skin and adjacent structures In the later stages, healed or draining 
skin sinuses, calcification, cold abscess formation and sepsis complicate the picture 

Syphilitic lymphadenopath\ Although possible m any of the three stages of syphihtic in- 
fection, cervical lymphnodc involvement is the commonest and most characteristic in the 
secondary stage, ^vlth its generalized lymphadenopathy and rash The cervical lymphnodcs, 
most involved in secondary sy^philis arc the occipital, postenor auncular and cpitrochlear, 
they arc charactenstically firm, discrete, “shotty”, almond-shaped, painless, non-adherent 
to skin and adjacent tissues, non-suppurating and usually last for weeks or months Ap- 
peanng simultaneously and confirmatory of the diagnosis is the syphilitic rash or roseola 
(a pleomorphic, symmetncal, non-itching, “raw-ham” coloured or “coppery” rash), most 
marked on the foi:chead, the “corona veneris”, and over the trunk, flexor surfaces and creases 
of the body 

In primary syphilis, rapid development of large, fleshy, soft or firm lymphnodcs in the neck, 
in association with an indurated cxtra-gcnital chancre on the lip, face or tongue, is charac- 
teristic In the tertiary stage, gummatous involvement of cervical nodes, which is rare, may 
lead to large, soft or clastic, adherent lymphnodes, later ulcerating into a typical gummatous 
ulcer 

Sarcoidosis Cervical lymph nodes may be enlarged with bilateral hilar 
lymph node enlargement Cough, weight loss and erythema nodosum are 
common associated symptoms 

Hodgkin’s disease (Fig 6 5) A slow-growing, massive enlargement of 
lymphnodes usually starting on one side of the neck (particularly involving 
the nodes underneath the middle third of the sternomastoid and the supra- 
clavicular group) in children or young males in association with anaemia, 
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enlargement of lymphnodes elsewhere (e g , axillary, inguinal or mediasUnal 
nodes), enlarged spleen and liver, increasing debihty, pyrexia and lymphocytosis 
or eosinophilia, should suggest the possibility of lymphadenoma The lymph- 
nodes, which may remain confined to the neck for years, are typically elastic 
m consistency, discrete, large, moveable, usually non-adherent to skm and 
deeper structures, non-suppurative and frequently arranged as a large con- 
glomerate mass ("bunch of grapes” appearance) 

Non Hodgkin lymphomas This covers a wide vanety of lymphomas formerly classified as 
lymphosarcoma, reticulum cell sarcoma, giant follicular lymphoma, etc. Though clinically 
resemblmg Hodgkm’s disease in some respects, these do not contain Recd-Stcmbcrg cells, 
show a wide vanaUon in malignancy, there is a far less orderly progression of disease, and 
unlike Hodgkm’s these lymphomas have a prcdilecUon for such sites as the gastrointestinal 
tract and CNS 

Lymphatic leukaemia The enlargement of the cervical lymphnodes, in this disease, is 
usually of minor order and part of a generalized adenopathy, associated with a diagnostic 
blood picture and tendency to haemorrhagic phenomena, increasing dcbil/ty and death 

Lymphadenopathj in rubella Rubella or German measles may be suggested, cspcaally 
during times of epidemics, by a sudden enlargement of occipital and postenor cervical lymph- 
nodes, m assoaation with fever, cold and morbiliform rash 

Lymphadenopathy of infectious mononucleosis The sudden appearance of enlarged cer- 
vical nodes in assoaation with similar nodes elsewhere, in a child or young adult with fever 
and sore throat, should be suffiaent indication for spcaal blood investigations to rule out 
glandular fever 


Secondary or metastatic lymphuode enlargement m the neck is secondary 
to malignancy (e g , carcinoma or melanosarcoma) of the ]ip, tongue, gum, 
face or scalp 


Drug-induced lymphadenopathy* Various drugs may gtve nse to lymph- 
node enlargement They include carhamezapme, iron dextran, meprobamate, 
PAS, phenylbutazone, troxjdone, etc DiphenyJhydantoin may cause not 
only lymphadenopathy but also hepatosplenomegaly 


Significance of individual lymphadenopathles Exact localization of lymphnode enlarge- 
ment in the neck may be of considerable mformatw'e value. Thus preawicular or parotid 
lymphadenopathy may be due to septic infections of the skin of the eyelid, cheek, temple or 
ear, lupus vulgaris, rodent ulcer, epithelioma or tuberculosis Posterior auricular or mastoid 
lymphadenopathy suggests sepsis of the scalp or side of head, Occipital lymphadenopathy 
(near the insertion of the trapezius muscle) suggests sepsis, seborrhoea, wounds or pediculosis 
capitis of the back of the scalp, rubella, secondary syphilis or leukaemia 


Submental and submaxillary lymphadenopathles suggest infections of the Iip, tongue, face, 
teeth gums and floor of mouth, epithelioma or tuberculosis The superficial cervical nodes 
may be enlarged m septic infections of the scalp or hair The tonsillar gland Oust bchmd the 
^ enlarge m cases of septic tonsillitis, quinsy, Vmcent’s disease, diph- 
.1 ^ sypMis or epithelioma The superior deep cervical nodes (underneath 

d^Tno^u ! ^ tuberculosis. Ijraphadenoma, lymphosarcoma, secon- 

dary deposits or seps« of the face, mouth, nose. head, scalp, pharynx, trachea or larynx 




Fig 6 I Webbed neck, 
stunted growth synd- 
rome m a girl of 17 
years haMng normal 
sexual development 
and menstrual 
periods 
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Fig 6 4 Cellulitis of neck (bull neck) 
in diphtheria 
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Fig. 63 Pedunculated neurofibromatous 
tumour of neck 
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Fig 6 5 Cervical lymphadenoma 


Fig 6 6 Virchows node in carcinoma of stomach 
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The inferior deep cervical or supraclavicular nodes Oust above the clavicle near the insertion 
of the stemomastoid) may be enlarged in tuberculosis, lymphadenoma, l 3 miphosarcoma, 
malignancy of stomach, lung or oesophagus, and infections anywhere on the head, neck, arm, 
breast or upper part of chest 

Virchow’s nodes (Sentinel node, signal node) (Fig 6 6) A small fixed lymphnode in the 
left supraclavicular fossa, near the inner end of the clavicle, and highly suggestive of malig- 
nancy of the stomach, kidney or testicle A similar gland on the right side may be noted m 
cases of intrathoracic new growth (usually of the lung or oesophagus) 


THE THYROID GLAND 


Anatomy The thyroid gland is composed of two lateral lobes on either side of the trachea, 
and an isthmus connecting the two lol^ at the level on the second, third and fourth rings of 
the trachea A pyramidal lobe (a linear projection ninmng up from the left of the isthmus), 
retrolaryngcal lobules (behind the larynx) and accessory thyroids (either attached to a lobe 
or along the line of the thyroglossal duct) may also be present in rare cases 


METHOD OF EXAMINATION 

* 

Inspection of the neck is earned out first with the head extended and the 
patient carrying out movements of deglutition (by swallowing mouthfuls 
of water) Any swelling in the region of the thyroid gland which moves up 
and down with deglutition must be regarded as a thyroid swelling Abnor- 
malities of size, shape, symmetry, surface and mobihty (with deglutition) of 
the thyroid, as well as nodules can be perceived by inspection 

Palpation is then carried out from behind the seated patient, whose head 
is held rmdway between flexion and extension The examiner (standing) 
palpates the thyroid, with the fingers of the two hands over the two sides of 
the gland, the thumbs resting over the back of the neck Each lobe of the 
gland IS palpated for size, shape, asymmetry, consistency, surface, nodules, 
pulsations and thrills The posterior border of each lateral lobe must be 
palpated after displacing it laterally (by digitally pushing the contralateral 
lobe towards the midline) and relaxing the stemomastoid muscle In this 
way hidden nodules or swellings on the posterior aspect can be brought to 
light The isthmus of the gland is then palpated in the midline and the pyra- 
midal lobe looked for along its upper border The lower border of the thyroid 
is then palpated (dunng deglutitional movements) with a view to excluding 
a retrosternal prolongation of goitre, a condition capable of causing either 
pressure symptoms or signs of thyrotoxicosis on its own The trachea and 
larynx are then palpated for pathological displacement or compression 

Auscultation over the gland may disclose a continuous or systolic murmur, 
indicative of thyrotoxicosis 

Accessory methods of investigation, such as transillumination of the gland to distinguish 
solid from cystic lumps, percussion over the manubnum stemi for evidence of retrosternal 



156 THE NECK 


eoilre, radiological examination for retrosternal shadows and tracheal displacement or com- 
pression (“scabhard trachea”), laryngoscopy, and physical examination for signs of Pressure 
or thyrotoxicosis, may be needed in order to make the examination of the thyroid gland 
complete 


INTERPRETATION 

In the examination of the thyroid gland, certain features of diagnostic 
importance are worth noting A normal gland may appear enlarged in a 
thin or wasted mdividual Physiological thyroid enlargements arc common 
during menses, pregnancy and puberty A thyroid swelling \shich fails to 
display up and down movement on swallowing suggests cither malignancy, 
chrome thyroiditis, an impacted retrosternal goitre or a massive or heavy 
enlargement A non-thyroid swelling (such as subhyoid bursa, or pcrichon- 
dntis of the laryngeal cartilage) may show an up and down movement with 
deglutition on rare occasions Occasionally, a large fatty pad in the supra- 
sternal notch may simulate a thyroid swelling Thyrotoxicosis may be asso- 
ciated with a perfectly normal-sized gland, especially in the event of a retro- 
sternal extension A massively enlarged thyroid is seldom toxic (the majority 
of toxic goitres being small or medium-sized) A normal thyroid may appear 
prominent or enlarged in cases of neoplasm or aneuiy^sm situated behind the 
sternum at the root of the neck 

Goitre The word “goitre’', although restneted at times to non-inflammatory 
enlargements of the thyroid gland only, may rightly be applied to any form of 
thyroid gland enlargement, either inflammatory or non-inflammatory A 
goitre may or may not be associated with signs of th>TOtoxicosis , m fact, 
massive goitres are usually non-toxic 

Types of goitres (or thyroid enlargements) The various enlargements of the thyroid gland 
are considered here 

Simple goitre (Fig 6 7) (Simple parenchymatous goitre, simple non-toxic goitre Colloid 
goitre, endemic goitre) (Fig 6 8) Sporadic or endemic, common in hilly districts (of Swit- 
2 er]and, Derbyshire, Great Lakes and Northern India), and caused by lodmc deficiency, 
the simple goitre is usually smooth, soft, diffuse, massive, non toxic, non adherent and 
assoaated (quite frequently) with pressure symptoms 

Nodular goitre (Simple adenomatous goitre, non toxic adenomatous goitre) The thyroid 
swelling is characteristically nodular or irregular, elastic in consistency, non adherent to skin 
and tissues, and non toxic It has a tendency, however, to become toxic or even malignant 
after years 


Exophthalmic goitre (Graves* disease, Basedow's disease, primary thyrotoxicosis) The 
goitre IS usually small or medium-sized, smooth, diffuse, symmetrical, non adherent and 
assoaated with toxic signs from the very start 


atoom (Toxic adenomatous goitre, secondary thyrotoxicosis, secondary hyper- 
thyroidism) The condition is identical to that of '‘nodular goitre", except for the presence 

aTn'Z' ^ eoitre, non toxic for years, may become 

>0 ( toxic adenoma due to oversecretion of thyroxine by one or more of the nodules 
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Malignant goitre (Adenocarcinoma of thyroid) A rapidly growing, irregular, somewhat 
spherical, nodular, fixed or immobile, usually non-toxic, stony-hard, adherent enlargement 
of the th>TOid gland, associated with pressure symptoms Oihe stndor, cough, dyspnoea and 
hoarseness of voice) and early metastatic deposits (in regional lymphnodes, brain and bones) 
It IS usually supenmposed on a long-standing nodular goitre or toxic adenoma 

Riedel’s disease (“Woody” thyroiditis) Common in middle-aged or elderly women and 
of unknown ongin, the thyroid swelling of RiedeTs disease is usually very hard or “woody” 
painful, diffuse or unilateral, tender, smooth, adherent to deeper structures but not to skin, 
non-toxic and associated with early pressure symptoms 

Hashlmoto’s disease (Lymphadenoid goitre) Common in obese, elderly women and of 
obscure ongin, the thyroid swelling is always diffuse or bilateral, firm but not hard, smooth, 
mobile, non-adherent to skin and deeper tissues, non-toxic (or even associated with hypo- 
thyroidism) and with few or no pressure symptoms 

Retrosternal goitre This may be either in the form of a retrosternal projection or prolonga- 
tion of an ordinary goitre, a “plunging” goitre (visible or palpable only on swallowing or 
violent coughing) or an entu'ely intrathoracic or retrosternal goitre Although liable to be 
missed, it may cause senous pressure symptoms, thyrotoxicosis without a visible goitre, 
engorged neck ^ eins, manubnal dullness (simulating a tumour or aneurysm) or radiologically, 
a perplexing “rounded shadow” in the chest simulating an intrathoracic tumour (but mobile 
on deglutition) 

Benign metastasizing adenoma (Malignant adenoma) An uncommon form of low-grade 
malignancy of the thyroid gland associated with metastatic deposits, but where both the 
adenoma and the deposits contain normal thyroid tissue 

Physiological goitre A simple and transitory enlargement of the thyroid gland occurring 
at the time of pregnancy, puberty, menses or menopause It is of no significance 

Hypothyroid goitre An enlargement of the thyroid associated with a state of hypothyroi- 
dism (e g , rayxoedema or cretinism) 

Aberrant goitre A rare form of goitre encountered at the root of the tongue (hngual goitre) 
or situated anomalously near the hyoid, or within the trachea, oesophagus or supraclavi- 
cular fossa 


THE SALIVARY GLANDS 

Enlargements of the salivary glands The mam causes of enlargement (parti- 
cularly of the parotid and submaxillary glands) are a salivary calculus (causing 
intermittent swelling or a sialo-ademtis), a simple nonsuppurative inflammation, 
usually a parotitis, with sudden, unilateral tender enlargement of the gland, 
associated with high fever, malaise, redness ind oedema of the overlymg skin, 
and usually secondary to bad oral hygiene, especially after abdominal opera- 
tions and m states of debility, so-called mixed tumour usually of the parotid 
(Fig 6 9) or submaxillary gland and charactenzed by a slow-growmg, nodular 
or rounded, painless and moveable swelhng, which may become mahgnant 
after many years, malignant tumour (Fig 6 10) affecting any one of the sahvary 
glands, to the nature of a carcinoma or sarcoma and causing a rapid and 
painful enlargement with extreme hardness and immobility of the gland, 
infiltration of the skm and deep tissues, paralysis of the facial nerve and regional 
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lymphnode involvement, epidemic parotitis or mumps, an acute mfecUous 
disease, mainly of children, affecting both the parotids, one after the other, 
and at times, submaxillary and sublmgual glands, testis, ovary and pancreas, 
the paroUds usually remain painful, tender, swollen and firm for one to two 
weeks, von Mikulicz’s syndrome, a rare form of slow, symmetrical, painless 
swelhng of parotid, submaxillary and lacrymal glands on both sides, occa- 
sionally associated with a blood picture of lymphatic leukaemia with enlarge- 
ment of lymphnodes and spleen 

Bilateral enlargement of parotid glands may be seen occasionally in arrhosis of liver or 
other types of malnutntion such as lavashiorkor 

CYSTS 

Cysts are common in the neck region They may be congenital or acquired 
The following vaneties require consideration 

Thyroglossal cyst A small, subcutaneous, sphencal, midhne cyst close 
to the hyoid bone and %vith a tendency to form a thyroglossal fistula after 
suppuration It is due to persistence of a part of the thyroglossal duct 
Branchial cyst A slow-growing, painless, sphencal or ovoid cyst between 
the antenor border of the stemomastoid and the hyoid or thyroid cartilage 
It IS due to persistence of part of the third branchial cleft 
Dermoid cyst A small, painless, cystic swelling m the midline of the neck, 
not attached to skm or deeper structures It is often called a “sequestration 
dermoid'' 

Cystic hygroma (Lymphangioma) A large, soft, painless mullilocular, 
serm-translucent cyst containing lymph, at the root of the neck in children 
A unilocular cyst of this nature is called a serous cyst 

Pneumatocele A herniation of the lung apex into the root of neck, after 
injury or emphysema, giving nse to a soft, rounded hyperresonant swelling, 
with crepitus on squeezing and an expansile impulse on coughing or straining 
A small cystic swelhng with similar characteristics (aerocele) containing air 
may protrude from the trachea or thyroid cartilage in players of wind ins- 
truments 

Subhyoid bursa This appears as a small ovoid cyst, just below the hyoid, 
and hkely to be mistaken for a thyroglossal cyst 

Blood cyst A cystic or angiomatous swelling, contaimng blood, with a 
venous thnll and an impulse on coughing 

Fistulae of neck A branchial fistula (or lateral fistula) of the neck presents 
a smaU openmg on the skin along the lower third of the anterior border of the 
stemomastoid on one side It is due to persistence of the third branchial 
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cleft A thyroglossal fistula (or median fistula) presents a small midlme 
opemng on the skin, close to the hyoid bone, it anses in conjunction with the 
embryonal thyroglossal duct 

Solid tumours of the neck These may be bemgn or malignant A benign 
tumour of the neck may be a lipoma (single or multiple, sessile or pedunculated 
fatty tumour), myxoma, fibroma, osteoma or chondroma A malignant 
tumour may be of the nature of a secondary metastabc gland (secondary to 
carcinoma of the tongue, lip, mouth, pharynx, oesophagus, nose, ear, 
stomach, lung or larynx) , lymphosarcoma (arising in a Ijonphnode), carotid 
body tumour (a rare chromaffin-cell-containing, and sometimes farmhal tumour 
arising m the carotid body and with a tendency to mahgnancy), potato tumour 
(a highly mahgnant type of tumour), or teratoma (Fig 6 11) 

Blood vessels of the neck Engorgement and pulsations of the jugular vems 
and carotid arteries in the neck are of great diagnostic value They are ade- 
quately discussed in Chapter 9 

THE TRACHEA 

Examination of the trachea is usually carried out dunng the exammation 
of the respiratory system The student should refer to that chapter for details 
of examination 
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The Extremities 


THE UPPER EXTREMITIES 
THE SHOULDERS AND ARMS 

DEFORMITIES 

Absence of claMclcs (Fig 7 1) This may arise occasionally, congenitally, 
allowing the patient to approximate the two shoulders in front of the chest 
Absence of clavicles is normal m horses 
Dislocation of shoulder Either congemtal (unilateral or bilateral) or 
acquired (from injury or acute poliomyelitis), it shows an abnormality of 
position with flaccid “hanging’* of the arm, limitation of movement and wast- 
ing of muscles near the shoulder 

SprengePs shoulder A “winging” of the scapula, with prominence of its 
vertebral border and lower angle, and with limitation of movements (forward 
pushing or raising of the arm), may result from paralysis of the serratus magnus 
(with or without involvement of the trapezius and rhomboids) secondary' to 
mjunes or operations involving the long thoracic nerve 

Congenital absence of extremity (Fig 7 2) Whole or part of an extremity 
may be congenitally absent, failure of development may affect the whole arm 
or leg (amelus), its proximal portion (phocomelus) or its distal portion (hemr- 
melus) 

Cubitus valgus and Tarus Normally, the forearm and arm meet at an angle 
of about 170 degrees (“carrying angle”) opening outwards A decrease of 
this angle (with the hand further away from the body) constitutes cubitus 
valgus, and increase of it, cubitus varus 

Madelung’s deformity A defective growth of the lower end of the radius, 
from trauma or overstrain, resulting m a deflection of the hand and wrist 
towards the outer side and front by the normal-sized ulna 

Flail arm An abnormal resting position of the arm resulting from acute 
poliomyelitis, brachial plexus mjunes (upper arm type or Erb-Duchenne 
type), birth mjunes (obstetrical paralysis) or heavy falls on the shoulder In 
nerve mjunes, the arm may assume the “policeman’s tip position” 
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Spastic arm {hemiplegic arm) After hemiplegia, the arm may remain ad- 
ducted and flexed at the elbow, wrist and hand joints 

Hott-Oram sjTidromc The thumb is hypoplastic and in the same plane as the rest of the 
fingers or the fingers may be tnplialangeal, absent or longer than normal 

LOCAL17ED SWELLINGS 

The arms and forearms may be the seat of a large number of local swellings, 
lumps or nodules, c g , rheumatic nodules, neurofibromatous lumps, poly- 
arteritis nodosa nodules, multiple hpomata, gouty tophi, xanthomata, tumours 
of skin, fat, muscles, nerves and bones (benign or malignant), syphilitic, tuber- 
culous or osteomyelitic involvement of bones, affections of joints, “ganglion” 
and tenosynoMtis Some of these require special consideration The others 
arc dealt with in surgical textbooks 

Rheumatic nodules (Fig 7 3) Small, discrete, painless, non-tender, sub- 
cutaneous nodules of variable size, usually bilateral, frequently associated 
with the tendon sheaths and common over the elbows, wnsts and fingers in 
cases of acute rheumatic fever Their presence usually suggests “activity” 
of the rheumatic state 

Rheumatoid nodules* The typical skin lesions of rheumatoid arthritis are 
the nodules which arc present in perhaps a quarter of all patients These are 
found in the subcutaneous tissues overlying bony points, especially around 
the elbow joint They vary in size up to a diameter of 2-3 cm , their presence 
suggests that the disease will run an unfavourable course 

Multiple neurofibromatosis Small circumscribed neurofibromatous tumours 
under or wuthin the skin and associated with pigmentation 

PoI\ arteritis nodosa nodules. Minute subcutaneous nodules, difficult to 
palpate, may be discovered occasionally along the blood vessels of the fore- 
arm or arm in cases of periarteritis nodosa 

Gouty tophi. Fairly common in gouty subjects, these tophi are particularly 
common over the tip of the elbow and knuckles of the hand (Fig 7 4) and may 
attain gigantic proportions They arc usually hard, painless, non-tender, 
subcutaneous nodules of variable size, containing sodium biurate crystals 

OEDEMA 

Oedema of the upper extremity (Fig 7 5) or extremities may be a part of 
anasarca, or occur after radical breast-removal, venous thrombosis, infections 
of the upper extremities, malignant axillary lymphnodes, intrathoracic tumour 
or aneurysm, and neurological diseases such as hemiplegia 
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ltvphnodes 

AxIUarr Imphadenopathv. Enlargcn^cnt of the axillar% I>Trphnodes ruj 
be Timlat^ or bJatcral and cither confined to the axilla or part of a gene- 
ralized KnnpTiadenopath} The rniponanl causes of enlargement arc septic 
infections of the upper extrcmit} shoalder^ bad or breast caranoma Oi breast, 
Ivinphadenoma- tuberculosis or KnnphaUc Iculaemia- 

Epitrochlear Ivrnphadcnopathv Enlargement of l^nph nodes abuse innc^ 
condsle of humerus mas be indicamc of sepsis of the fingers (c g 
hand or forearm, a primary cYtra-gemlal chancre (digital) or hmpnadcnitiS 
of secondary sv^philis 


JOINTS 

See exammauon of the arthntic patient 


BONES 

The long bones of the upper (or lov er) cxiremities ina> reveal certain abnor- 
malities of diagnostic importance. 

Bone tenderness Tenderness or pain (on tappmg or pressing a bone) ma> be 
hcclized as m fractures infecuons of bones and bone tumours or diffuse 
as in leukaemia, aplastic anaemia se\erc macrocniic or in croriic anaemia, 
Ti'asting disease or hj-siena. 

Angnlar deformities These ma% be caused b> h>T>erpanith>TO'di5ni (osteitis 
fibrosa cjitica), osteitis deformans {Facets disease) Oitcomalaciakfaduli 
nekets), osteogenesis imperfecta (fragiliias ossium) mctastanc bone deposits 
or badh united fractures 

Smooth cunaiures of the shafts of bones may be due to ^'philis nckcis, 
osteomalacia or osteitis deformans In ndets enlargement of the cpiphy*^ 
at the wTists and ankles is easih recognizable because of the thinness of the 
subcutaneous tissues m these regions 

Localized swellrags oter the bones may be due to acute periostitis sy'philitic 
nod^ (penosteal nodes or gummata) cvstic bone tumours of hypexpam- 
thyToidism, callus formation in fractures and benign or malignant tumours 
of bone. 

Spcratocots Irzctets ptnho’ogical o- spo^'.ireous fenurcs afTcdiag lb- lo-g 

bones of the anas (cr legs) sbo sugger ctmun pos^^ibilraes h>e ccito^ts.s ir'prfccta, 
Q-sUca, nu'c^omato^.s, «;iccnd2n rrulicear* dcptX'ls orcopeme^ (marbV 
bocss), toNcroT:cos:s, Gauebers dzssese acd Hand-SibLller-Cbnruai: rndrome. 


AP tehies 

Arterio^erosis. The state of the arterial >vnlls can be casil% ascertained 
from paipation Ox^ the brachial (with arms scmi-Sexed) and radial artenes 




Fig 7 1 Congenital absence 
of clavicles 
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Fig 7 2 Congenital underdevelopment of upper 
extremity 
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Fig 73 Rheumatic nodules 
over the elbow 


Fig 7 4 Gouty tophi 
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Fig 7 5 Unilateral oedema of upper extremity 
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In case of arteriosclerosis or Monckeberg’s degeneration, the arteries feel 
thickened, tortuous, nodular or calcified (so-called “pipe-stem” or “whip- 
cord” arteries) 

The study of the arterial pulse is described in Chapter 9 
VEINS 

The veins of the upper extremities may be engorged, coUapsed or afiected 
by inflammation 

Engorged (or distended) veins . This may be due to congestive cardiac failure, 
supenor vena caval obstruction from aneurysm or tumour, pressure on the 
arm veins from enlarged lymphnodes or malignant tumours, or to venous 
thrombophlebitis 

Collapsed >eins This may occur in cases of shock, diabetic coma, or de- 
hydration It may offer a serious impediment to the much needed intravenous 
therapy in such cases 

Venous thrombosis A condition affecting the deep or superficial veins of 
the upper extremities, secondary to infection, intravenous injection, trauma 
or excessive strain The characteristic findings are a tender and painful 
cord-like thickemng of the vein affected, associated with oedema and cyanosis 
of the distal part and engorged collateral veins over the arm 

THE HAND 

The presence of a hand is the prerogative of the human race All other 
mammals have either a front paw or foot 

State of temperature Warm hands are common in fevers, thyrotoxicosis, 
rheumatoid arthritis, erythematous states and at times in normal individuals 
Cold hands are common in neurasthema, neurocirculatory asthema, anxiety, 
shock or peripheral failure, vasovagal attack, collapse, profuse haemorrhage, 
dunng rigors, Raynaud’s syndrome and penpheral vascular diseases 

State of moisture Excessive dryness of the hands may be noted m fevers, 
dermatitis, wasting diseases, myxoedema, cretinism, dehydration, ichthyosis 
or xeroderma Excessive moisture of the hands (“sweaty palms”) may occur 
in thyrotoxicosis, nervousness, neurocirculatory asthema, vasovagal syndrome, 
shock, vasomotor neurosis or rheumatoid arthntis 

Colour. The colour of the hand (particularly of the palm) may yield useful 
information Thus, it may be pale m anaerma, oedema or myxoedema, pur- 
plish in polycythaerma, bluish in cyanosis, yellow or orailge m carotmaemia, 
jaundice and xanthomatosis, and bnght red in palmar erythema or hver palms 

Palmar erythema (liver palms) (Fig. 7 6) Here the hands are warm, the 
palms bright red in colour, especially the hypothenar and thenar emmences 
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Islets of erythema may be seen at the bases of the fingers The soles of the 
feet may be smularly affected Causes— Famihal, cirrhosis of liver, rheuma- 
toid arthritis, pregnancy, chrome febrile diseases, chrome leukaemia, thyro- 
toxicosis Palmar erythema in cirrhosis is due to an extensive collection of 
artenovenous anastomosis A painful type of palmar erythema has been des- 
enbed m dry ben ben A form of palmar erythema has been found m patients 
who demonstrated the shoulder hand syndrome following myocardial infarc- 
tion About 3 to 5 per cent of normal individuals have palmar erythema 
Alterations of colour may also be due to exanthematous fevers (like measles, 
rubella and scarlet fever), vitamm deficiencies (e g , pellagra), vascular diseases 
(c g Raynaud’s syndrome), endoenne diseases (e g , Addison’s disease) or 
local skm diseases (like eczema or dermatitis) 

Handshake Besides affording a clue to the mental or emotional make-up of the individual, 
the manner of shaking hands may suggest certain diseases The violent handshake of the 
maniacal patient, the subdued handshake of the melanchohc, the mterrupted or suddenly 
withdrawn handshake of the schizophrenic, the clumsy handshake of the mongol, the 
prolonged or persistent handshake (with slow relaxation of the grasp) in myotonia atrophica, 
the tremulous and handshake of the Parkinsonian, are all charactcmiic m their own way 

Handwriting Inability to wnte may be due to a central nervous lesion (motor agraphia), 
pcnpheral nerve lesions, loss of power or spasticity of muscles, wastmg of muscles, painful 
joint affections, bony mjunes, mental defect or wntcr’s cramp 

Characteristically abnormal handwriting may be noted m a vancty of diseases, c g , schizo- 
phrenia, general paralysis of the insane, hyperthyroidism and chorea In schizophrcma, the 
wnting may be full of symbols, diagrams, new words, repetitions and fantastic conceptions 
In G P I , the letters and words may be uneven in size and shape with uneven spacing and 
blots and scratches In thyrotoxicosis, the wntmg may be tremulous and full of mistakes, 
some letters being obliquely wntten or even mverted 

Outstretched hand A mere inspection of the outstretched hand or hands may disclose the 
typical choreiform posture, with hyperextcnsion of the raetacarpo- and interphalangcal joints 
and flexion of the wTist-jomt in chorea, so-caTlcd “piano-playing’’ movements of the ^gers 
m tabes dorsalis (with the eyes dosed) and due to defective maintenance of posture, fine, 
medium or coarse tremors m a vancty of disorders, or a tendency to unilateral deviauon of 
the hand in cerebellar disease 


Abnormal movements The hand or fingers may be the seat of a variety of abnormalities 
of motion such as tremors, writer’s cramps, choreiform movements, athetotic movements, 
carpopedal spasms of tetany, carphology (picking of bed clothes, as m high fevers or pros- 
tration of status typhosus), subsultus tendmum (play of tendons of the hands or wnsts). 
Jacksonian fit and epileptiform convulsions 


Hyperkeratosis palmaris et planlarJs (tylosis) In this condition gross thickening of palms 
and soles occurs as an autosomal dominant trait Tylosjs palmans is also known to occur 
in carcinoma of oesophagus 


^nitj to relai the grip It is nearly always due to myotonia It rarely occurs m asso- 
amion wth a lesion of the contralateral frontal lobe of the brain, and is due here to tome 
preservation of the gnp due to slow relaxation 

Inequality in the shc of the two hands may be due fo unilateral 
tow « mastectomy, local obstruction to blood 

henuhypcrtropby, or unila^ml o^TmuS P°’'o™yeht,s, congenital 
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DEFORMITIES AND CONTRACTURES 

Mam en gnflfe (Gnffin hand, claw hand) (Fig 7 7) A charactenshc claw- 
hke attitude of the hand with flexion of the mterphalangeal and extension of 
the metacarpophalangeal joints may be secondary to weakness or paralysis 
of the mterossei and lumbrical muscles permitting overaction of the extensor 
commums digitorum and flexor digitorum muscles The important causes 
of a claw-hand are ulnar nerve paralysis (the ring and httle fingers being mainly 
affected), progressive muscular atrophy, syringomyelia, amyotrophic lateral 
sclerosis, median nerve paralysis, brachial plexus injury, leprosy, and, rarely, 
cervical rib, cervical pachymemngitis or acute pohomyehtis 

Ape hand A deformity of the hand charactenzed by the thumb falhng 
in hne (or on a plane) with the fingers It may anse m progressive muscular 
atrophy, amyotrophic lateral sclerosis or syringomyeha (from involvement 
of the abductor polhcis muscle) 

Preacher’s hand Hyperextension of the wnst (as the result of early mvolve- 
ment of the flexor muscles of the wrist), in some cases of progressive muscular 
atrophy or syringomyeha, gives rise to this deformity 

Accoucher hand (Obstetncal hand) (Fig 7 8) A characteristic “conelike” 
attitude of the hand, with the fingers extended at the mterphalangeal and 
semi-flexed at the metacarpophalangeal joints and closely approximated 
together, the thumb is strongly abducted and opposed to the palm or middle 
finger The accoucher hand may anse spontaneously (dunng “carpopedal 
spasms”) in tetany, or may be artificially induced m latent tetany (Trousseau’s 
sign) It may rarely occur m athetosis or hystena 

Wnst-drop A charactenstic attitude of excessive flexion at the wnst-jomt 
with inability to raise the hand may be due to lead poisomng, radial nerve 
paralysis, poliomyelitis, arsenical or alcoholic neuritis 

Dnpuytren’s contracture (“Position of Papal benediction”) (Fig 7 9) This 
is a tluckemng of the palmar fascia, which contracts and causes flexion of the 
fingers, the nng and httle fingers are the first affected The joints of the 
individual fingers may become ankylosed Dupuytren’s contracture produces 
a hard knotty thickemng and the overlymg skin is puckered It may occur in 
otherwise normal persons, in about a quarter of alcohohc cirrhotics, as a sequel 
of the shoulder-hand syndrome, and m association with idiopathic epilepsy 

Holt-Oram syndrome Here there is maldevelopment of thumb or first metacarpal bone 
The thumb may resemble a finger and have three phalanges rather than two The fifth 
finger may be missing and there may be radioulnar synostosis 

Volkmann’s ischaemic contracture A charactenstic deformity of flexion 
of the wnst and mterphalangeal joints, extension of the metacarpophalangeal 
joints and pronation of the hand It is usually due to tight or faulty splmtmg 
or bandagmg of the arm resulting in defective blood supply to the forearm 
muscles 
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Club hand A developmental anomaly of a “stump-1 ike or malformed 
hand, secondary to non-development of muscles, or absence or deficient 
gro\sth of the radius or ulna (probably secondary to a defective limb bud) 

CHARACTERISTIC TYPES OP HANDS 

Cretmoid hand In cretinism, the hand may sho^v a characteristic square 
palm, short, fat and blunt fingers and a short radius bone 

Mongoloid hand In mongolism or mongolian idiocy, the hands are short 
and thick, with short thumbs ansing from the palms at levels lower than normal 
and with the little fingers cunously bent or curved in their mid-portions 

Paw-hand (“Acromegahe hand”, spade hand) (Fig 7 10) In acromegaly, 
the hand is usually massive, and “paw-likc” with pad-like thenar and hypo- 
thenar eminences, fat, cylmdncal and spatulate fingers with blunt tips and. 
broad or square nails 

Eunuchoidal hand In hypogonadism, the hand may be long, narrow and 
thin skinned, with delicate and tapenng fingers A long and tapenng hand 
may also be noted in other diseases hke arachnodactyly or hyperthyroidism 
and m normal individuals 

Acromicna Minute or tiny hands may be due to infantihsm or develop- 
mental anomaly, usually the cause remains obscure 

Spade-hand Non-bony thickemng of the tissues may result in a thick and 
spade-like hand in cases of myxoedema and in acromegaly (where bony changes 
are associated) 

Tndent hand In achondroplasia, the fingers (and toes) are abnormally 
divergent hke the spokes of a wheel, the middle finger usually being no longer 
than the others The hands are usually short, broad and fatty 

Mam en succulente (Fig 711) The “succulent hand”, wth sausage-like 
fleshy swelling of the fingers, thickemng of the skin and subcutaneous tissues, 
trophic lesions and wasted hand muscles, is highly suggestive of syringomyelia 

Milkmaid’s gnp (Gnp sign) In rheumatic chorea making the patient squeeze 
the examiner’s hand results in variation of pressure characterised by sudden 
releases alternated with renewed contractions 

Broad hand Stubby fingers, chnodactyly (curving of the little finger ra- 
dially), claw hand and flexion contractures may be seen in HurleFs syndrome 

Podgy hand Swollen oedematous appearance of hands with coarse dry 
skin in myxoedema. 

Oath hand (Fig 7 12) A lesion of the median nen-e at the elbow or more 
proximally causes paralysis of long finger flexors wth the exception of flexor 
rarpi ulnans If the patient is asked to flex his fingers, the so-called ‘oath hand’ 



THE HAND 167 


Square hand In osteoarthritis involving the hand, bony swelling of the 
carpometacarpal joint of the thumb, adduction of the thumb metacarpal, and 
associated wasting of the small muscles produces the ‘square hand’ appearance 

Dunpling (Knuckle sign) Shortenmg of the metacarpals usually fourth and 
fifth, in pseudohypoparathyroidism produces a charactenstic dimphng when 
the patient makes a fist 

FINGERS 

Polydactyly A rare condition of extra or supernumerary fingers or toes 
either congemtal, familial or associated with certain diseases (such as ventri- 
cular septal defect, Lawrence-Moon-Biedl syndrome and Turner’s syndrome) 
A record number of 37 fingers and toes has been reported in such a case 

Syndactyly (Webbed fingers) This is an affection of one or several fingers, 
the fusion between the adjacent fingers being dermal or osseous It is usually 
seen with multiple gross congemtal abnormalities though it also occurs in 
othervise normal persons 

Arachnodactyly (Spider fingers) (Fig 7 13) In Marfan's syndrome, the 
fingers and toes may be unduly long and thin. Idee a spider’s legs In Marfan’s 
syndrome when the patient grasps his own wrist proximal to the stylus process 
of the radius and tnes to encircle it, the thumb protrudes past the ulnar side 
of the hand He can also encircle his wnst by graspmg it with the fifth finger 
and thumb of the other hand {wnst sign) Long and tapenng fingers may 
also occur in cases of hypogonadism, hypopituitansm, hyperthyroidism and 
in normal mdividuals 

Absence of one or more fingers, or 
short stumps in place of fingers may be 
observed congemtally Macrodactyly, 
microdactyly, and brachydactyly refer 
to undue largeness, smallness and sho- 
rtness of fingers The thumb may be 
absent m Fancom’s congemtal aplastic 
anaemia 

Sausage fingers Thick and fleshy 
fingers may occur in cases of syringo- 
myelia, acromegaly or myxoedema 

Qnbbmg of fingers (Hippocratic fing- 
ers, serpent’s head defomuty of fingers) 
It usually comes to the physician’s no- 
tice as a physical sign, but the patient 
may actually complam that flie ends of 
Jus fingers are swollen 
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NORMAL EARLY CLUBBING 




MARKED CLUBBING 

Fig 714 
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Grades of clubbing Grade 1— There is increased glossiness and cyanotic 
tinge of the skm at the root of the nails Grade 2— There is increased ballota- 
bility or fluctuation of the nail in its bed consequent upon spongy thickening 
of the subungual tissue Abnormal mobility of the nail may be elicited by 
placing the nail of one examining forefinger on the base of the nail immc- 
diately above the skin fold of the finger examined and the nail of the other 
forefinger at the tip of the patient’s nail A rocking movement may thus be 
imparted to the nail In presence of marked fluctuation, palpation of the nail 
Itself may give the impression of it floating on its bed The angle of the nail 
bed with respect to the phalanx (normal about 160°) is increased (Fig 7 14) 
This IS clearly demonstrated by viewing the side of the flexed distal index 
finger or thumb (profile sign) Grade 3— There is bulbous swelling of the 
finger ends and excessive curvature of the nails m both planes giving a 
parrot beak (or watch glass) or drum stick or serpent head appearance (Hip- 
pocratic fingers) (Fig 715) Grade4 — Bony changes involve the wrists and ankles 
and at times elbows and knees (pulmonary osteoarthropathy) (Fig 7 16) The 
mechanism of clubbmg is unknown but it is associated \vith increased blood 
flow As a rule the degree of soft tissue swelling tends to follow the 
seventy of the pnmary disease Clubbing may disappear completely with 
recovery 

Causes of clubbing 

(1) Symmetrical (a) Acquired (/) Pulmonary Pleural, mediastinal 
or pulmonary disease due to compression, infection, foreign body 
or neoplasm Rarely m tuberculosis, congemtal cystic disease, chrome 
passive congestion and pulmonary endarteritis (n) Cardiac Cyanotic conge- 
mtal heart disease, subacute bacterial endocarditis and occasionally conges- 
tive failure Rarely in acyanotic congenital heart disease and myxoid tumour 
(ui) Liver Cholangiolitic or haemochromatotic cirrhosis Rarely in portal 
cirrhosis and amyloidosis (n») Gastrointestinal Conditions accompanied 
by chronic diarrhoea Rarely neoplasms and ascanasis (i) Miscellaneous 
(a) Myxoedema particularly latrogemc, exophthalmic ophthalmoplegia (b) 
Hereditary (c) Idiopathic Cases without family history or recognizable 
underlying disease (2) Unilateral Aneurysmal dilatation of aorta and its 
branches, brachial arteriovenous fistula, Pancoast tumours, erythromelalgia 
and lymphangitis (3) Unidigital May be hereditary if bilateral and invol- 
ving the thumbs Other cases result from median nerve injury, local trauma, 
tophaceous gout, sarcoidosis (4) Differential clubbing The toes may be 
clubbed mdependently of the fingers m PDA with reversed blood flow 

Macrodactyly Hypertrophy of one or several fingers may be a manifestation 
of Pa^’s disease, neurofibromatosis, or a local arteno-venous fistula (m which 
case the whole hand may be large) 
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Brachydactyly. Shortened fingers which result from an absence of one of 
the phalanges, are an inherent dominant trait Short fingers of equal length 
are a feature of achondroplasia The fingers also look short in pseudohypo- 
parathyroidism, where there is shortemng of the metacarpals and carpals 
A shortened fourth metacarpal, best noticed as a short knuckle when making 
a fist, is a feature of Turner’s gonadal dysgenesis The fingers of cretins appear 
short and broad In hyperparathyroidism the fingers appear stubbed with 
bulbous ends due to collapse of distal phalanges 

Clmodactyly An incurving of the fifth finger can be inherited as a dommant 
trait and may occur in Down’s or Hurler’s syndrome 

Heberden’s nodes (Fig 7 17) Bony nodules or outgrowths at the terminal 
interphalangeal joints, commoner in women and frequently associated with 
osteoarthritis of joints They may occur in perfectly normal individuals 

Bouchard’s nodes. Nodes on proximal inter-phalangeal joints in osteoarthntis 

Haygarth’s nodes Warm, pink and tender jomt swelhngs involving the 
fingers, associated with arthntic changes 

Osier’s nodes (Fig 7 22A) Small, raised, painful, tender, blmsh or pmk, 
usually pea-sized cutaneous nodules over the pads of the fingers (or toes) and 
thenar and hypothenar eminences, of sudden onset and usually lasting for 
one to five days, may be seen in subacute bactenal endocarditis They 
are usually recogmzed only by blanching the area with pressure from a glass 
slide Once thought to be embolic in origin, the nodes are now considered 
to be the result of an allergic vascuhtis Osier’s nodes have also been re- 
ported to occur in systemic lupus erythematosus, nonbactenal thrombotic 
endocarditis, and gonococcal and typhoid infections 

Janeiray lesions Small painless, sometimes nodular, erythematous or hae- 
morrhagic lesions over the palms of the hands (or soles) in cases of bactenal 
endocarditis, usually of the acute variety 

Caldnotlc nodules These arc not unlike small tophi and may be seen in hypercalcemia 
and scleroderma 

Red finger tips (tufted erythema) may signify small or intermittent nght-to-left shunts with 
only slight reduction in arterial oxygen saturation 

Pale hands, pink tipped In SBE fingers may be pale and the tips may be flushed 

“Blanched” fingers. In Raynaud’s syndrome, usually associated with 
vasomotor instability in women, after exposure to cold, the fingers become 
exsanguinated, deadly white or “blanched”, cold, painful and insensiUve for 
varying periods of time, the blood returmng slowly to the affected parts 

Sclerodactj'ly. Scleroderma or pathological thickemng of the skin, when 
involving the fingers, may make them stiff and shiny or glistenmg, with a 
tendency to gangrene This condition is frequently associated with Raynaud s 
disease 
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Trophic changes Vascular insufficiency, such as occurs in atheroma, em- 
bohsm, artentis or cervical nb compression of the brachial artery leads to a 
skin change which may occur only at the finger tip Lesions of the nervous 
system may give rise to mild trophic changes, or severe changes with ulceration 
and trauma-mduced lesions An increasingly common atrophic lesion in 
drug addicts results from an end-artentis following intra-arterially injected 
drugs 

Thyroid acropachy This resembles clubbing of the fingers but the sub- 
penstocal new bone formaUon with which it is associated is more often patchy 
than hnear in distnbution 

Gangrenous fmgers Gangrene of one or more fingers of one or both hands 
may be due to vascular causes (e g Raynaud’s syndrome, (Fig. 7 18) or 
thromboanguus obliterans (Fig 7 19) Loss of fingers may result from 
gangrene or leprosy 

Momm’s disease A rare vanety of trophic disease, probably secondary to synngomyeba 
or myelodysplasia, associated with painless whitlows on the fingers of both hands 

THE NAILS 

The nails of the fingers (and toes) may become involved in a vanety of 
dermatological and systemic disorders The following are some of the most 
important affections of the nails 

Congemtal abnormalities These are extremely rare and may take the form 
of anonychia (complete absence of nails), micro-or macronychia, or onycho- 
heterotopia (abnormally situated nail e g on the volar aspect of the finger), 
racket nail a congemtal abnormality of the thumb with the nail conforming 
to the altered shape of the thumb, leuconychia totalis, penodic shedding of 
nails, excessive pitting or ndging of nails 

Fungus infeebons (Tinea unguium) (Fig 7 20) Infection with dermatophyte 
fungi such as Tnchophyton rubrum is probably the commonest nail disorder 
The fungus enters the nail bed distally and may cause only brownish-yeUow 
discolouration adjacent to the point df entry Spread towards the nail root 
leads to softemng, fragility and irregular thickemng of the nail with areas of 
onycholysis (separation of the nail from the nail bed) 

Chronic paronychia Loss of cuticle damaged by constant wetting or at 
times mameunng allows a variety of bacteria and Candida albicans to enter 
the potential space between the nailfold and the underlying nail It is mostly 
seen m housewives and domestic workers, though thumb-sucking children 
may develop similar changes Chrome painful swelling occurs around the 
nail particularly of the right index and middle fingers and there is an inter- 
mittent purulent discharge m acute paronychia 

Involvement m skm diseases Nail changes may be the presenting, or at 
times an early manifestation of psonasis, lichen planus, alopecia areata and 
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Vitiligo In psoriasis the nail changes are a combination of locahsed areas 
of onycholysis, pitting of nails or thickemng underlying the nad In hchen 
planus pronounced longitudinal ndges may form and occasionally there is 
permanent atrophy and scarring Pitting of the nails is common in alopecia 
areata and similar changes may occur in vitihgo 

Imohement m systemic disease 

Impaired peripheral circulation Chrome arterial insufficiency of whatever 
cause leads to excessive longitudinal ndging and thmmng of nails (dystrophy 
of nails), and when severe may cause atrophy and scarring 

Beau’s lines (Fig 7 21) Any severe illness physical or mental may cause 
transverse ridges to appear in the nail bed These ridges or hnes begin at 
the lunula and move towards the penphery as the nail grows outward Since 
it takes approximately three months for a nail to grow out completely the date 
of onset of the illness may be roughly estimated by observation of the loca- 
tion of the furrow and noting its distance from the lunula When lines appear 
on isolated nails the cause is likely to be local e g Raynaud’s syndrome or 
in association with carpal tunnel syndrome 

Mee's lines These are transverse bands in the nails and may occur in 
Hodgkin’s disease, high fevers, local nutntional derangement or chrome arsemc 
poisoning 

Onycholysis Onycholysis is often seen in thyrotoxicosis and less often 
in hypothyroidism 

Koilonyclna (Spoon nails) (Fig 7 22) Concave, hollow or saucer-shaped 
nails, usually thin and with edges raised and centres depressed are characte- 
nstic of iron deficiency anaerma but may be seen transiently in normal babies 
and in manual workers constantly doing ody work They have also been 
observed in thyrotoxicosis and rheumatic fever 

Splinter hemorrhages (Splinter fingers) (Fig 7 22A) Linear hemorrhages 
or hemorrhagic streaks under the nails are of particular importance in the 
diagnosis of subacute infective endocarditis However, they may be secondary 
to trauma, trichmosis, rheumatic fever, infectious mononucleosis, cryoglo- 
buhnaerma, severe hypertension, severe rheumatoid arthritis, widespread 
mahgnancy, or may exist without an obvious cause 

Abnormal shape Broad or square nails occur in acromegaly and cretinism 
Long and narrow nads may be observed in hypopitmtansm and eunuchoidism 
Parrot beak nads are seen with finger clubbing 

Colour changes 

Black nails occur in pseudomonas infection 

Brown nails Taery be seen in chronic renal disease 
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Yellow nails occur in yellow nail syndrome of increased transverse curvature, 
slow rate of growth and increasing yellow discolouration of nails seen mostly 
m old men and may be associated with lymphatic oedema, idiopathic pleural 
effusion, chronic chest infection and myxoedema Prolonged tetracycline 
ingestion may also cause yellowish discoloration of nails 

Winte nails with normal texture (leuconychia) are of four major types total, 
parUal, stnate and punctate All but the punctate form may be hereditary 
and all four forms may be acquired 

' The total and partial forms usually follow a severe longstanding systemic 
disorder or local insult In the total form there is loss of the lunula and the 
nail is opaque white This is most commonly seen m hepatic cirrhosis but 
IS also reported in typhoid fever, exposure to extreme cold, ulcerative cohtis 
and trauma from nail-biting. 

In the partial form the proximal nail is white and the distal nail has a trans- 
verse band of normal pink colounng This is associated with hepatic cirrhosis, 
metastatic carcinoma, leprosy, exposure to severe cold, and nail-biting. 

Leuconychia stnata may follow a short or recurrent systemic disorder or 
local trauma, and presents as one or more complete transverse lines, of similar 
colour and parallel with the lunula The lines are uniform 1-2 mm in width 
with smooth edges This is seen in severe chronic hypoalbuminaemia due to 
chrome renal disease, myocardial infarction, cardiac insufficiency, pneumonia, 
Hodgkin’s disease (m which they indicate a bad prognosis), chronic arsemc 
poisomng and local trauma resulting from mameure 

Leuconychia punctata, white patches on the nails, is very common and has 
no chmeal sigmficance It often results from minor trauma to the nail matnx 

Willie bands In hypoalbuimnaemia curved, narrow white bands may be 
observed parallel with the lunula (Muchrecke bands) 

Blue nails may result from administration of mepaenne 

Blue or azure half-moons In Wilson’s disease the lunulae may show bluish 
discolouration from deposition of copper 

Red half moons may be seen in congestive cardiac failure 

Half-and-half nail This is a descnptive term given to the nail in which the 
proximal half is pale and the distal half is red, pink, or brown with a sharply 
demarcated hne bet\veen the two halves It is seen m azotaemia when the 
creatinine clearance is markedly diminished 

Multiple pigment spots may occur m Addison’s disease 
Tumours 

Warts around the finger nails may occur in nail biters 

Subungual exostoses These present as hard nodules, usually on the toes 
which distort the nail 
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Subungual fibromata Warty swellings arising from the lateral edges of the 
nail base may be seen m tuberous sclerosis (epiloia) 

Glomus tumor The nail bed is rich m neurovascular glomus bodies which 
very occasionally undergo bemgn enlargement to produce the exqmsitely 
painful glomus tumor sometimes seen through the nail as a small dark spot 

Malignant melanoma Melanoma may occur in the nail bed either as a 
pigmented lesion masquerading as a non-pigmented fnable mass which may 
destroy the nail 

IMiscellaneous conditions 

Brittle nails These may be due to systemic causes such as impaired pen- 
pheral circulation or iron deficiency anaemia, or local cause such as constant 
immersion in water especially if alkaline, or use of nail varmsh or cuticle 
removers 

Capillary pulsations Pulsations of the capillanes in the nail bed can be 
observed in aortic regurgitation and in hyperdynamic circulatory states, and 
are best illustrated by exerting slight pressure over the distal end of the nail 

Hypertrophied nails (onychauxis) are more commonly associated with the 
toes and may develop mto massive ‘hornlike’ structures particularly on the 
big toe (onychogryphosis) 

In hereditary haemorrhagic telangiectasia there are, particularly m the nail 
folds or beneath the nails, small violaceous blood-filled capillanes and arte- 
rioles which blanch on pressure 

Median canaliform dystrophy This curious dystrophy of unknown etiology 
usually affects only one nad, typically the thumb The defomuty consists 
of a central longitudinal split with bilateral depressions extending outwards 
from this giving an ‘inverted fir-tree’ appearance The condition clears 
spontaneously 

Egg-shell nails have been described in avitaminosis A 

THE LOWER EXTREMITIES 

DEFORMITIES 

Deformities of the lower extrermties which may be either congemtal or 
acquired are both common and important They may result at times m other 
deformities, disabilities or abnormahtiea of gait 

Congemtal dislocation of hip This may be unilateral with shortemng of 
one leg, curvature of spine and a painless limp or bilateral with marked lordosis, 
prominent abdomen and buttocks and a waddhng gait 

Coxa vara and coxa valga These are two opposite conditions, with either 
an abnormally small (less than 120 degrees) or large (over 140 degrees) angle 
between the neck and shaft of the femur 
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Genu varum (Bow leg) An outward bowing of the legs with the knees 
wide apart resulting from nckets (Fig 7 23), osteomalacia, osteitis deformans 
or achondroplasia 

Genu valgum (Knock-knee) The femora being directed further inward 
than normal, bnng the knees together and the feet apart (Fig 7 26 ) The 
condition may be either congemtal or due to rickets or chronic ill-hcalth 
The term genu recurvaium refers to hyperextension of the knee-joint and 
genu extrorsum to valgum deformity of one knee coupled with varum deformity 
of the other 

Feet in acromegaly The bones of the feet (and hands) are markedly enlarged 
m acromegaly (Fig. 7 25) The skin and subcutaneous tissues arc thickened 
and enhance the bulk of the extremities 
Bowmg of tibia Bilateral symmetneal bowing of the tibiae, which is fairly 
common, may be due to rickets (usually lateral bowing of normal-sized tibiae 
m then lower halves), congemtal syphihs (“sabre tibiae”, with thickened 
and rounded borders and antero-postenor bowing of the entire bones) (Fig 
7 26), osteitis deformans, osteomalacia or old multiple fractures 

Talipes equmovarus (Club foot) (Fig 7 27) A common deformity of the 
foot of congemtal origin but sometimes secondary to neurological disease, 
with both feet adducted downwards and inwards with a medial concavity 
Both soles face inwards on wallong, the weight of the body resting on the 
outer borders The other vaneties of talipes (viz. equinus, varus, valgus 
and calcaneus) are much less common 

Pes planus (Flat foot) A common and bilateral, frequently congenital 
deformity of the foot, caused by a loss of the longitudinal arch of the foot and 
resulting in adduction and eversion of the foot at the midtarsal joint 

Pes cavus (Claw foot, pes arcuatus) Exaggeration of the longitudinal 
arch of the foot resulting in a marked upward convexity of the instep and 
drawing up of the toes This deformity of the foot is usually bilateral Some 
are idiopathic but often familial Peroneal muscular atrophy is commonly 
associated with pes cavus as also Friedreich’s ataxia (Friedreich’s foot) It 
may be seen with spina bifida occulta or in those suffering from various forms 
of myelodysplasia Pes cavus is also seen in synngomyelia Antenor poho- 
myehtis may leave pes cavus m its wake because of muscle wasting and weakness 
m legs and feet Chronic muscular wasting, as in muscular dystrophy some- 
times leads to pes cavus A spastic child may have pes cavus as well as other 
deformities 

Hallux valgus A common bilateral deformity of women wearmg high-heeled 
or pointed shoes, characterized by a lateral bending of the great toe at the 
metatarsophalangeal joint, with huddling together of the other toes The 
medial surface of the head of the first metatarsal soon develops an adventitious 
bursa and an area of thickened skin (bumon) 
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Fig 7 24 Knock knees (genu valgum) 







Fig 7 25 Acromegalic feet compared with normal 
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Fig 7 27 Club feet 
(Talipes equinovarus) 


Fig 7 26 Bowing of tibia (sabre tibia) 
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Congenital anomalies Rare congenital malformations (Fig 7 28) similar to those of the 
upper extremity may also anse m the case of the lower extremities, e g complete or partial 
absence of the leg, extra toes, fused or webbed toes, extra phalanges, etc Fusion of the 
legs (sympodia), resultmg in a mermaid type of individual has also been descnbed 

LOCAL SKIN CONDITIONS 

Although the great majority of skin lesions appeanng on the lower extre- 
mities are no different from and frequently a part of those appeanng elsewhere, 
certain skin disorders, which show a special aflSnity for the lower extremities, 
require consideration 

Erythema nodosum It is characterized by painful, tender, oval, hard and 
red swellings, about 1 to 2 mches in diameter, usually on the front of the legs 
which disappear after numerous changes m colour withm seven to ten days 
It may be an important cutaneous sign of systermc disease It is supposed 
to be a hypersensitivity phenomenon Recognised associations mclude pn- 
mary tuberculosis, sarcoidosis, staphylococcal pharyngitis, coccidioidomycosis, 
drug hypersensitivity, leprosy, and ulcerative cohtis An association between 
erythema nodosum and brucellosis has also been reported 

Vancose eczema and varicose ulcers A congested and purphsh patch of 
skin, on the inner or outer surface of the leg in nuddle-aged or elderly subjects, 
later becommg chxomcally eczematous and scratchy, is a common finding 
in cases of varicose vems In a few of these cases, a typical vancose ulcer 
of vanable size develops with overhanging and mdurated edges, round or 
oval outhnes, and a moist and red base 

Bazin’s disease (Erythema mduratum scrofulosorum) Tender, purplish subcutaneous 
nodules of tuberculous ongm, on the back and sides of the lower halves of the legs m young 
women, commoner in the ivinter months and with a tendency to resolution or formation of 
chrome and punched-out ulcers 

Erythrocyanosis crurum A cold bluish-red swollen area, 3 or 4 mches wide, on the outer 
aspect of the lower third of the leg in young women, causing a persistent and unsightly swelling 
about the ankle 

Livedo reticularis (Marble skm) A skin condition characterized by small white patches 
separated by a network of bluish-red hnes, on the legs of children exposed to cold 

ThrombopUebltic ulcer A thrombophlebitic ulcer usually follows an attack of thrombo- 
phlebitis of the legs after years and occurs mvanably on one or other side of the lower 
third of the leg Chronic, painful and usually surrounded by a patch of dermatitis or skin 
pigmentation, the thrombophlebitic ulcer is vanable m size and shape, and has usually a 
granular and dirty base 

Pre-hbial myxoedema This is termed pre-tibial because of its distnbution 
The raised, non-tender, thickened, bluish-red infiltration of the skin in hyper- 
thyroidism IS often easier to feel than to see 

Perforatmg nicer So called because of its deep extension, the perforating 
ulcer IS usually a trophic lesion situated under the ball of the great toe or the 
outer edge of the sole Starting as a corn-hke hypertrophy, it soon forms a 
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deep pamful, indolent, fonl-smcUmg, soft, discharging ulcer, intractable to 
treatment It is usually found m tabes dorsalis and diabetes but may occur 
m Rajuaud’s syndrome. Buerger’s disease, spastic paralysis or leprosy. 

SypMnfic nkm SccoDdaij to subcotaneems ^umiua t a. *>-phiIitic okm are mnaBy mnln- 
pk, cffcniar pund>cd<rat and vrth a tadaocy to conflococc. 

Athlete’s foot. Rmgwonn (usually cpidermophyton or trichophyton) in- 
fection of the clefts between the toes, resultmg m patches of diy dead skin 
dunng remissions, and redness, sweUing and oozing of the skin during acute 
phases. 

OEDEMA. 

Oedema or excessive accumulaUon of fluid m the subcutaneous tissues is 
eaoremcly common in the lower extremities. It may be part of a generalized 
oedema, or confined to one or both legs, or to small sections of the 

Ear/} oedema, frequentl> obsious on "pittmg”, may be detectable in the 
region of the ankles (cspeaally in ambulant cases), or o\cr the sacrum (sacral 
pad), trochanters (trochantenc pads) or back of thighs (cspeaally m recum-. 
bent patients) or m the region of the gemtal organs (particnlarly the scrotnm) 

Oedema of the legs may be of venous type, soft and pitting oedema, with 
smooth, shiny, bluish and cold oserlying skin and no evidence of r^onal 
lymphadenopathy as m congestive cardiac failure or cirrhosis of the InTr, 
of lymphatic type (Fig. 7.29), much less common, sohd and non-pitting form 
of oedema, with thickened, coarse, pitted and warm overlying skin and fre- 
quent association of enlarged regional lymphnodes as in filatiasis or malig- 
nancy of lymphnodes, or rarely of myxoedematous type, localized, non-piUing, 
pufiy sweDmgs over the legs m hypothyroidism 

Oedema of the legs may be bilaietal or unilateiaL Bilateral oedema may 
be phi-aological as m pr^pant^, obesity or hot weather, or pathological and 
due to con^strve cardiac failure, uephntis or nephrosss, hypoproteinaeinia, 
vitamin Bj defiaency (wet ben-beri), epideimc dropsy, intra-abdominal causes 
(such as cnthosis of the liver, ascites or malignanqi, impedmg flow of blood 
through the inferior vena caval ty’stem), bilateral afiections of leg veins (e g. 
thrombophlebitis or vancose veins) or lymphatic obstruction (filana! or non- 
filanal) or to local causes (such as tight garters or socks) 

Unilateral oedema, whit* is less common, may be dne to unilateral affections 
of leg vans (eg. vancose veins, thrombophlebitis or phlebothrombosis), 
lymphatic obstrncUon (filanal or non-filanal elephantiasis), local inflam^ 
maUon, angionenroUc oedema, neurological oinditions (e g. hemiplegia or 
mraoplcgia), neurofibromatosis (eliqihantiasis neuromatosa), pregnancy 
(phlegmasia alba dolens) and Milroy’s disease C'chromc hereditary oedema” 
a rare, fa milial and persistent form of oedema) * 
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LYMPHNODES 

Dunng examination of the lower extremities, three groups of lymphnodcs 
must be examined for evidences of enlargement or disease, viz the superficial 
inguinal group in the subcutaneous tissues near Poupart’s ligament, the femoral 
and deep ingmnal group below the saphenous opemng, and the popliteal 
group in the pophteal fossa 

Inguinal lymphadenopathy, involvmg the superficial and deep inguinal 
groups, may be due to septic infection (anywhere on the lower extrermty or 
perineal region), epithelioma or carcinoma of the scrotum, penis, perineum, 
or lymphogranuloma inguinale, bubomc plague, rubella, filariasis, lymph- 
adenoma, lymphatic leukaenua, pediculosis pubis, or even excessive physical 
strain 

Popliteal lymphadenopathy, usually mild and difficult of detection, may be 
due to septic infection anywhere over the foot or leg 

JOINTS 

See examination of the arthritic patient 
BONES 

The various types of abnormalities of the bones of the lower extremities, 
viz , bony tenderness, deformities, curvatures, local swellings and tumours, 
are no difierent from those of the upper extrermties 

ARTERIES 

Occlusive arterial disease In the lower extremities, peripheral vascular 
disturbances, with serious consequences like gangrene (Fig 7 30) and ulcera- 
tion, are particularly common and may result from arteriosclerosis obliterans, 
thromboangiitis obliterans, or rarely from vasospastic or vasomotor syndromes 
(such as Raynaud’s syndrome) Intermittent claudication, severe nocturnal 
rest pains or subjective feehngs of coldness or numbness associated with 
“colour” changes, trophic disturbances, objective coldness of the foot, and 
complete or partial obhteration of arterial pulsations in the palpable arteries 
of the legs (dorsalis pedis, postenor tibial, pophteal and femoral arteries), 
collectively constitute a chmcal picture highly suggestive, if not diagnostic, 
of occlusive arterial disease This is followed in many cases by subsequent 
gangrene or ulceration The nature of the causative disease is usually sugges- 
ted by the age, sex and chmcal features and confirmed by special investigations 

Aneurysms in the lower extremities are not uncommon and may involve the 
external iliac (Fig 7 31), femoral (Fig 7 32) or pophteal artery They are 
usually traumatic in origin 
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VEINS 

Varicose leins An extremely common condition, characterized by pro- 
mment, dilated and tortuous suJJerficial veins mone or both lower extremities 
(Fig 7 33), commoner m women, sometimes familial and liable to complica- 
uons like thrombophlebitis, eczema and ulceration (vancose ulcers) 

Venous thrombosis In majonty of patients, the thrombosis occurs m the 
vems of the calves of the legs The thrombosis is usually non-mflammatory 
{p/ilebotlirombosts) and chnically silent Presence of inflammation {thrombo- 
phlebitis) IS generally associated with pain The diagnosis of superficial 
thrombophlebitis is usually straightforward The patient complains of pain 
and swelling along a superficial vein which is reddened and tender to touch 
Fever is often present This type of lesion rarely has comphcations but one 
must be on the lookout for underlying mahgnancy, especially in a case of 
recurrent thrombophlebitis 

Deep rem thrombosis may or may not have symptoms or signs Early 
signs include warmth m the affected leg and tenderness of deep calf veins best 
elicited by keepmg the calf muscles relaxed (by flexing the knees) and working 
the fingers up slowly from the heel to the pophteal space Dorsiflexion of 
the foot may cause pain in the calf (Homan’s sign) Shght distension of the 
veins may be noticed on the dorsum of the foot on the affected side Snelhng 
of the leg and discolouration are late signs Cluneal conditions associated 
with an increased nsk of venous thrombosis and pulmonary embohsm include 
prolonged bed rest particularly with congestive cardiac failure, trauma espe- 
cially lower hmb fractures, surgery especially abdominal and pelvic, and post- 
partum 


VASOMOTOR SYNDROME 

Raynaud’s syndrome or disease may affect either the upper or lower cxtremiUes or both, 
mostly in young women The affected toes or fingers go through characteristic cycles of 
pallor (blanching), cyanosis and rubor, on exposure to cold 

Erythromelalgia A vasomotor disturbance of the extremities associated with patent 
arteries, severe burning and redness and aggravated by standing, exertion or the application 
of heat 

Acrocyanosis (Acroasphyxia) A persistent and symmetneal purplish discoloration of the 
feet, ankles (or hands) associated with coldness and sweating, in young women 


MISCELLANEOUS CONDITIONS 


Poor muscular development In coarctation of the aorta, the lower limbs may 
muscular devalopment in contrast to the upper extrenuties 


show poor 


^terior tiblal syadrome A characteristic syndrome of pain, swelling and ischaemic 

muscles, resulting in foot-drop it may result 
from trauma or undue strain and may be transitory or persistent ^ ^ 
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Anxietas tibiarum (“Jittery leg syndrome”) Severe paraesthesiae or pains m the legs, 
resulting in restless movements of the legs at rest or dunng sleep, and frequently lasting for 
years It has been vanously regarded as vasomotor, functional or orgamc nervous disorder 

Lipedema (Fat-legs) Progressive, slow, tender ancf painful enlargements of both legs m 
women, more marked on standmg and in hot weather, frequently accompanied by feelings of 
depression or frustration 

Metatarsalgia Acute and severe burning pain on walking, m the fourth (or second) toe 
of the foot, with a tendency to progression, frequently caused by faulty footwear 

Local warmth An arteno-venous aneurysm, congenital or due to Paget’s disease of bone 
may cause local warmth 

‘Tainful heel” Severe pain or tenderness in the region of the heel, a common and intract- 
able sypmtom may be due to a “calcaneal spur” (over the tuberosity of the os calsis), calca- 
neal apophysitis (deveneration of the epiphysis), a partial separation of the epiphysis, a 
retro-calcaneal bursitis or tenosynovitis of the tendo Achilles 

Ingrowing toe nail (Onychocryptosis) An extremely common and painful condition 
of inflammation of the soft tissues at the side or comer of the nail of the great toe, with asso- 
ciated redness, swelling and tenderness 

Onychogryphosis (Club nail) A massive, “hom-like” hypertrophy of the nail of the great 
toe in elderly subjects, resultmg in considerable inconvenience and disfigurement 


EXAMINATION OF THE ARTHRITIC 
PATIENT 

An accurate diagnosis is essential m a patient with joint disease Just as 
one looks for a cause of fever, one should also look for the cause of arthritis 
since neither of these terms is a diagnosis 

HISTORY 

A detailed history mcluding preceding illness, mode of onset and rapidity 
of progress, severity, location of swelling, precipitating or aggravating factors, 
history of previous injury or traufha, and treatment if any in the past is essential 

The family history may suggest gout, rheumatoid arthntis or Heberden’s 
nodes 

PHYSICAL EXAMINATION 

A complete physical examination should consist of the following 
General exammation 

General appearance including gait and posture Skin lesions suggestive 
of psonasis, lupus erythematosus, erythema nodosum, scleroderma or purpura 

Cold moist extremities are suggestive of rheumatoid arthntis, markedly 
hot of infectious arthntis or gout 

Subcutaneous swelhngs, e g nodules in elbow area m rheumatoid arthritis 
or subcutaneous tophi of gout (Fig 7 4) 
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Cardiac murmurs in rheumatic fever, ankylosing spondylitis or syphilis 
Lymphadenopathy, splenomegaly, hepatomegaly m juvenile rheumatoid 
arthritis, or in lupus erythematous 
Moon face, stnae, acne, etc as evidence of steroid therapy 

Local examination of joint 

It IS essenual that the part to be examined should be adequately exposed 
to a good hght 
Inspection 

0\erlvmg skin Colour (redness or pigmentation), shimness and amount 
of sweating 

Periartmihr tissues Diffuse oedema of subcutaneous tissue about the 
jomt or localised joint swelling m adjacent bursae or tendon sheets 

Bones For deformity or unusual posture 

Scars and ulcers Irregular m injury, puckered and adherent in suppuration 
or due to previous operation 

Palpation 

Skin temperature Comparison of the two sides must be made for warmth 
usually due to inflammation or less commonly coldness as in rheumatoid 
arthntis 


Soft tissues Synovial or capsular thickemng is appreciated by a doughy 
feel m case of joint where the joint capsule and synovial aflection are near the 
surface Effusion m joint can be identified by demonstrating floatation m 
the joint sac e g , floating patella m case of knee jomt 

Bony enlargement Heberden’s nodes at terminal mterphalangeal joints, 
or sometimes osteophytes if sufficiently large may be palpable at the articular 
margins m osteoarthntis Abnormal prominence or disturbed relationship 
of normal anatomical landmarks should be noted 

Tenderness The site and degree of tenderness should be noted 


Movements (a) Range of active movement — Limitation of movements in 
diSerent directions is suggestive of some type of arthritis Limitation may 
be due to trauma, effusion mto joint, muscle spasm, contracture of periarticular 
tissues, fibrosis or bony ankylosis (fe) Crepitation on motion Coarse 
crepitus IS common in the knees in degenerative joint disease 

Muscle changes Wasting, spasm, weakness or shortemng in the flexor 
muscles of a diseased jomt 


Nodules Rheumatoid nodules adjacent to finger, elbow and knee joints 
gouty tophi Loose bodies Oomt mice) can be felt at times in the knee ganelia 
and synovial cysts especially at the wnst 
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Measurements To detect miiscle wasting, soft tissue swelling or bony 
changes, measurement of the hmb segment on either side is useful 

Classification of arthritis 

1 Rheumatoid arthritis and its vanants, such as psoriatic arthritis, juve- 
nile rheumatoid arthritis, Reiter’s syndrome Ankylosmg spondylitis is now 
accepted as a separate disease entity because of its different chmcal course 
and histology 

2 Rheumatic fever 

3 Degenerative joint disease (osteoarthritis) 

4 Arthritis associated with known infections e g tuberculous, gonococcal, 
staphylococcal, pnemococcal, syphihtic, viral arthritis, etc 

5 Neuropathic arthritis (Charcot’s joint) 

6 Arthntis associated with known biochemical or endocnne abnormalities 
Gout, hyperparathyroidism, ochronosis, acromegaly, hypothyroidism, scurvy 

7 Traumatic 

8 Allergy and drug reactions 

9 Blood disorders Haemophilia, haemoglobinopathies (sickle cell disease), 
agammaglobulinaemia 

10 Connective tissue disorders 

1 1 Tumors and tumor-hke conditions Bemgn tumors, metastatic tumors, 
multiple myeloma 

Acute arthritis 

Rheumatic fever While usually affecting school children it can occur in 
adolescents and adults It may start with one joint but polyarthritis usually 
develops and is characteristically flitting, involving large joints and rarely re- 
maimng in any one joint for more than a few days In adolescents, the small 
joints may be mvolved and symptoms and signs may last longer The typical 
rash, erythema marginatum, occurs only in a small proportion of cases and 
so do rheumatic nodules Cardiac involvement is common 

Septic arthritis (Fig 7 34) In this form of arthritis, the joint is infected 
by bactena of one of the pyogenic groups There are local signs of acute 
inflammation in one or more joints associated with fever and ngors 

viral arthritis An acute benign arthntis may prececde, coincide with or follow a vanety 
of viral infections Usually affectmg older children and adolescents, it may involve any 
joint, IS short lived and resolves completely Most commonly seen in rubella, and after immu- 
nisation for rubella, it can occur in mumps, glandular fever and infectious hepatitis 

Traumatic arthritis The history of the onset helps m making a diagnosis, 
but minor trauma may precipitate acute lesions like gout, bursitis of shoulder 
or haemarthrosis especially m patients with blood dyscrasias (Fig 7 35) 
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Still's disease It affects more girls than boys and the presentaUon vanes 
from a senous systemic illness with fever, to a single swollen and often pam- 
less joint Swmging fever with arthralgia or arthntis, maculopapular rash , 
are helpful in diagnosis, as also the occasional presence of lymphadenopatKy, 
splenomegaly and hepatomegaly 

Gout Acute gout is more common in males Classically it -starts in the 
great toe (Fig. 7 36), although any joint can be the first to be affected ^ The 
' affected joint is swollen, red, shmy and extremely painful Seruin unc acid 
IS raised 

Pseudo-gout Affecting both sexes equally, it presents with an acute arthritis but xaTeJy in- 
volves the great toe, the knees being one of the commonest sites An absolute diagnosis 
depends on the demonstration of calcium pyrophosphate crystals m the synovial fluid 

Henoch-Schonlem purpura There is a peak age of onset betwen two and 
five years, while rheumatic fever is rare in the preschool child The charac- 
tenstic rash is a maculopapular eruption with purpura on the buttocks and 
extensor surfaces of the limbs particularly the legs, and is associated with an 
acute arthntis, predominantly of large joint and often migratory The joint 
symptoms usually subside qmckly and without residual damage 

Allergic (Serum sickness) This occurs 2-10 days after injection of serum 
and IS charactensed by arthralgia or arthntis of larger joints, urticanal or 
morbilliform rash and fever 

Drug reactions A number of drugs notably pemcilhn, some anticonvulsants, 
procainamide, hydralazme, anti-tubcrculous drugs and gnseofulvm may cause 
arthralgia and arthntis ivith rash and sometimes fever 

Chronic arthritis 

Rheumatoid arthritis The climcal features are extremely vanable Pro- 
dromal symptoms include vague pains m the muscles and a general detCTo^ 
ration of health These are followed by a slow onset of polyarticular; stiff- 
ness, pam and swellmg mvolving the metacarpophalangeal joints and proximal 
mterphalan^al joints of the fingers (Fig 7 37), the wnsts and metatarsopha- 
langeal jomts, and subsequently knees (Fig 7 38), ankles, shoulder, elbows 
and other jomts In addition to jomts many other tissues of the body may be 
affected and include rheumatoid nodules, nerve entrapment, inflammatory 
infiltration of lacnmal and sahvary glands, eye lesions ‘and systemic features 
such as anaemia, wei^t loss and fever Occasionally mvolvement of a smglc 
large jomt may occur 

Psortaifc arthritis There is fusiform swelhng of distal mtcrphalangeal 

joints of fingers and mterphalangeal jomts of the thumb Apart from the 
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Fig 736 Acute gouty arthritis involving big toe 


Fig 735 Haeniophilic 
left knee joint Note the 
ecchymoses on the 
medial aspect of the left 
knee 
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Fe!t}'s SYttdrome In addition to rheumatoid arthritis lymphnode enlarge- 
ment may be found, with moderate enlargement of spleen, leucopaema and 
sometimes leg ulcers 

Sjogren's syndrome Rheumatoid arthritis is associated with keratoconjunc- 
tivitis sicca, dry mouth and enlarged sahvarj’ glands 

Reiter's syndrome This disease is a tnad of urethntis, conjunctivitis and 
arthritis, and may follow diarrhoea (post dysenteric form) or be venereally- 
acquircd urethntis (post-sexual form) 

Ankylosing spondylitis It is a disease of adolescence and has a familial 
incidence Usually it begins m the sacroiliac joints and spreads to the spine 
to affect the costovertebral joints, the peripheral joints such as hips and knees 
being involved only occasionally 

Osteoarthritis Usually affects elderly, often obese individuals Joints most 
frequently involved arc the knees, hips and carpometacarpal joints of the 
thumbs Less commonly the shoulder, ankle and wrist joints are affected 
Effusion and soft tissue swelling arc uncommon except in the knees 

Tuberculous arthritis Joints most often involved are large joints such as 
hip and knee, and the synovial joints between the vertebral bodies Charac- 
teristic features include increased warmth of the overlying skin, swelling and 
limitation of movement in all directions There is wasting of muscles con- 
trolling the joint Abscess formation or formation of a sinus is common 

Syphilitic arthritis Bone and joint involvement occurs m both congenital 
and acquired syphilis 

Clutton's joints Symmetrical syphilitic synovitis usually occurring at the 
time of puberty and affecting mostly both the knee joints (Fig 7 39) The 
joints show painless enlargement, instability, thickening of synovial membrane 
and effusive Charcot’s joint (Fig 7 40) Neuropathic arthritis which can 
occur in tabes dorsalis, synngomyclia, diabetic neuropathy, leprous neuro- 
pathy and myelomeningocele Also with other conditions causing sensory 
impairment in the limbs such as congenital insensitivity to pain, myelopathy 
of pernicious anaemia, spinal cord trauma, hereditary sensory neuropathy 
Charcot-Marie-Tooth disease, and pyogenic arthropathy following intra- 
articular injections of corticosteroids 
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Breasts, Back and 
Genitals 


THE BREASTS 

ExANiiNATiON of the brents should be routinely undertaken, during the course 
of physical examination, especially m female patients, as it may sene to djs* 
dose the presence of early and operable carcinoma, the commonest form of 
carcinoma m women of all ages 

Method Examination of the breasts should be carried out, carcfull) and 
systematically, both by inspection and palpation and with the patient in 
the upright and recumbent positions 

Inspection is usually carried out m the standing or sitting paticnb first 
with the arms hanging by the sides, then with the arms raised above the head 
and finally with the patient bending forwards The following features should 
be particularly noted (1) As\mmeiry of size or shape of the breasts, undue 
largeness or smallness of one breast, besides being due to local disease, may 
be congenital (Fig 8 1) or caused by systemic diseases such as pulmonaty 
tuberculosis (2) Abuormahlics of con/our, such as local bulging, retraction 
or dimpling, retractive phenomena arc very suggestive of malignancy' (3) 
Colour and appearance of the skin Local redness of the skin may be due to 
acute mastitis, breast abscess or inflammatory carcinoma, ^‘orange peel" 
(peau d^orangc) appearance of the skm is almost diagnostic of malignancy^ 
(4) Abnormalities of the mpples, such as asymmetry' of position or the presence 
of retraction, flattening, inversion, bulging, deviation, fissunng or eczematous 
condition of one or both nipples, the colour and character of nipple dis- 
charge, when present, must be noted, a sangumous discharge js suggestive 
of carcinoma or papilloma within a duct Characteristically pigmentation 
of Addison's disease is associated wath an increased melanin deposition in the 
areola of the nipple (5) Abnormal fullness or s\\c!!mgs of the axillaty' and 
supraclavicular regions These may be indicative of regional lymphnodc 
enlargements, as m cases of breast carcinoma (6) Congenital malformations^ 
such as accessory nipples or supernumerary breasts particularly along the 
milk lines" from the axillae to the inner surfaces of the thighs 
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Palpation of the breasts is best earned out with the patient supine, and the 
shoulders raised with a pillow Each breast is palpated gently against the 
chest wall, with the flat of the fingers of one hand The inner quadrants of 
the breasts are felt with the patient’s arms raised above the head and the outer 
quadrants with the arms by the sides of the body Each section of the breast 
IS thus examined for the presence of a lump or lumps The size, shape, sur- 
face margins, mobility, position, consistency and attachment to skin and 
adjacent structures of any such lumps, discovered by palpation, are carefully 
noted 

Retractive phenomena (such as “dimphng” or “indentation”) over the breast 
are looked for particularly with the patient’s arm raised or with the body 
bent forwards They may also be revealed, at times, by manually hfting or 
compressing each breast 

In case of nipple discharge, a careful palpation of the superficial layers 
of the breast, particularly near the areolae, may disclose the ongin of the 
discharge 

With the patient sitting opposite the examiner, the supraclavicular fossae 
and axillary regions are carefully palpated for evidence of enlarged or malig- 
nant lympnodes For a proper palpation of the axilla, relaxation of the pec- 
toral muscle may be achieved by supporting the arm of the patient by the side 
of his or her body 

DISEASES OF THE BREASTS 

The breast, particularly the female breast, may be the seat of numerous 
affections or diseases, such as painful nodules, mastodyma, acute mastitis, 
breast abscess, fibroadenoma, chrome cystic mastitis, tuberculosis, syphihst 
carcinoma, or sarcoma Most of these are adequately dealt with m textbooks, 
of surgery The following require special mention 

Gynaeconiflstia Enlargement of the male breast or gynaecomastia (Fig 8 2) is a frequent 
condition which must be differentiated from diffuse deposition of fat in the obese male It 
may be umlateral or bilateral It is important to examme the external gemtaha to confirm 
that the patient has a normal perns or testicles, otherwise the diagnosis of hermaphroditism 
or pseudohermaphroditism may be missed Gynaecomastia is seen in conditions which have 
little m common (1) Physiological (a) Gynaecomastia of the adolescent (6) Klinefelter’s 
syndrome (Fig 8 3) due to uninhibited secretion of pituitary breast stimulating hormone 
(c) Neonatal breast hypertrophy (2) Secondary to systemic disease {a) Hepatic disease 
Cirrhosis (b) Pulmonary disease Carcinoma of lung, bronchiectasis, tuberculosis (c) Se- 
vere malnutntion {d) Generalized skin disease (3) Pituitary syndromes Acromegaly, 
Cushing’s syndrome, chromophobe tumours (4) Other endocrine diseases Hyper- and 
hypothyroidism, adrenal hyperplasia, diabetes mellitus (5) Testicular alterations Eunuch- 
oidism, castration (6) Neurological syndromes Paraplegia, skull trauma, Parkinsomsm 
(7) latrogemc Cyclopentaphenanthrene drugs Oestrogens, androgens, progesterone, desoxy- 
corticosterone, spu-onolactones, antenor pituitary extracts and gonadotrophins, as well as 
amphetamine, digitalis, isomazid and reserpme (8) Trauma to breast 
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Carcinoma ot breast This is unquestonably the most important of all breast diseases. 
Its sTJCccssful treatment depends on the earli diagnosis, or detection, of a lump in the breast 
Features suggestisc of malignancy arc hardness, nodulanti, ilWcfincd margins, immobility* 
anacfamtnt to sbn or deeper structures, ‘*dimphng”, mdcnlation or retractive phenomena 
of the breast, Battening, inversion, asymmeto or deviation of a nipple, a sanguinous dis- 
charge, characlenstic skin changes (such as a ptau d'arange appearance), enlarged and hard 
lymphnodes m the aiulla or supraclavicular region, and evidences of malignant deposits m 
the bones of the d^ull, pelvis or spine It is important to note that in the early stages of 
breast caremoma most of these features may be wanting. ^ 

Chronic cystic mastitis This is characterized by a diffuse ^shottmess” or nodularity of 
one or both breasts frequently associated with one or more large lumps or cysts, particularly 
m the outer quadrants of the breasts The tense, clastic and large cysts or lumps of chronic 
mastids are not only difficult to distinguish from carcinomatous lumps, but may become 
malignant m later years 

nbroadenoma of breast This may take the form of one or more, smooth, ton, discrete, 
freely movxabic and “shppeo” lumps vithm the breast tissue in young girls or nomcm 
Although completely benign and unattached to skm and other structures, an occasional 
fibroadenoma may become sarcomatous later in life. 

Galactonrboea Persistent lactation due to excessive secretion of prolactin may result 
from (1) Hvpothalaraic lesions sueb as tuberculous meningitis (2) Pituitary lesions eg., 
tumors, acromegaly, Cushing’s disease (3) After chest trauma, thoracotomy or herpes 
zoster produemg imtation of thoraac spinal nerve segments (4) Lung tumors (5) Drugs 
such as phenothiamcs, reserpme, raetbvldopa, oral contraceptives and halopendol 

THE BACK 

Method Examination of the back should be earned out m a good light, 
vsuth the patient m vanous positions, both at rest (c g supine, prone, sitting, 
standing and stooping forwards or backwards) and in movement The 
following features are particularly' deserving of study, viz. standing posture, 
curvatures of spine, range of movement (both active and passive) of spine 
(cervical, thoracic and lumbar), local tenderness or muscle ngidity, deformities, 
local swellings (such as abscess, tumour, cyst or meningocele), skin lesions 
(such as bed sores), and affections of the scapulae 

Spinal curvature The normal spine displays a mild convexity (ky'phosis) 
of the thoracic spine, a mild concavity' of the cervical spine and a definite 
concavity (lordosis) of the lumbar spine, without any lateral curv'ature (scoliosis) 

Kyphosis An abnormal kyphosis or convexity of the thoracic spine is 
common and may take one of two forms A widely curved spine is suggestive 
of rheumatoid arthritis (spondylitis), genera] debility. Parkinsonism, Paget’s 
disease, von Recklinghausen’s disease, scmle osteoporosis or growth dis- 
tob^ce of bones A sharp angulation (so-called gtbbus) is suggestive of 
Pott s disease (Fig 8 4), fractured spine or mabgnant disease 

Srauosis or lateral cur.'aturc of the spme (Fig 8 5) is important to recognize 

rt may lead to fault} diagnosis of heart or lung disease Scoliosis mav 

either functional (in which case, it disappears on bending forwards), or 




Fig 8 1 Congenital hemihypertrophy 
of left breast 




Fig. 8 2 Unilateral gynaecomastia 



Fig S3 Klinefelter’s syndrome 
Patient aged 22 years having 
absence of facial hair Note 
gynaecomastia and small external 
genitalia (Courtesy Dr P N 
Shah, Indian Cancer Research 
Centre, Bombay) 


Fig. 8 4 Severe kyphosis wuh 
angular deformity 
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structural, the curvature persisting dunng forward bending and associated 
With rotation of vertebral bodies Structural scohosis may be either congemtal 
(with one or more hemivertebrae), idiopathic (of unknow cause, particularly 
in adolescent girls) or paralytic (secondary to poliomyehtis, nckets, etc ) 

Lordosis An abnormal lordosis of the lumbar spine may be due to general 
debility, wastmg disease, myopathy, poliomyelitis, faulty posture, pregnancy, 
abdominal swelling or hystena (Fig 8 6) 

List of the back (Fig 8 7) A laterally bent position of the spine may 
be assumed as a result of pain in ruptured intervertebral disc A hst of the 
back differs from scoliosis in that it is an acute condition and accompamed 
by pain 

Poker spine (Bamboo-spine) In ankylosing spondyhtis, the spine is held 
rigid, being stiff and immobile with loss of normal curves 

Swelling of back A local swelling of the back may be easily visible if super- 
ficial, but, if deep-seated, it can only be detected after careful palpation, the 
patient being put in a prone position so that the spinal muscles are relaxed 
Swellings of the back include tumours, meningocele, cold abscess, pennephnc 
abscess, aneurysm of descending thoracic aorta and rarely appendicular abscess 
Rheumatic nodules may occur along the spine (Fig 8 8) 

Spma bifida This results from failure of the closure of the spinal column 
due to a defect in the development of vertebrae The failure of closure may 
occur at any level, being most common in the lumbosacral region The 
defect may be a simple failure (Fig 8 9), or portions of nervous tissue may 
protrude through the defect (Fig 8 10) 

Buffalo hump In Cushing’s syndrome there may be certain areas such 
as the dorsal cervical region with a propensity for fat deposition 

THE GENITALS 


MALE GENITALIA 

An examination of the male genital organs usually imphes an inspection 
and palpation of the pubic hair, perns, scrotum, testicles, prostate and seminal 
vesicles Special methods of investigation may prove necessary for exammation 
of the urethra and prostate 

Involvement of male gemtalia by disease may result m pain within the penis, 
testicles or rectum, discharge of blood, pus or mucus from the urethra, painful 
or precipitate rmctuntion with frequency, pnapism, or local redness, inflamma- 
tion or swelling of the part affected 

Local skin and hair. The skin of the gemtal area and thighs may display 
evidences of intertrigo or tinea cruris (dermatophytosis) while the pubic hair 
may be affected by pediculosis cruns 
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The Penis Ur ethr itis Inflamm ation or redness of the glans penis and 
foreskin with a purulent urethral discharge and enlarged inguinal lymphnodes 
IS highly suggestive of gonorrhoeal urethntis, a diagnosis confirmed by micro- 
scopic examination of the urethral discharge for gram-negative, mtracelliilar 
diplococcL Much less common as causes of urethntis are tnchbmonas and 
other rare organisms, trauma, e g after catheterization and mgcstion of irritant 
substances, such as canthandis and excess of alcohol, and Reiter, s s)mdrome 
(urethro-conjunctival-synovial syndrome) ^ ^ 

Phimosis The prepuce cannot be retracted or pushed back over,tlm glans, , 
because of an excessively small orifice or adhesions, a condition frequently , 
congemtal but at times secondary to infl a mma tory swelhng. v , , - 

Paraphimosis The prepuce remains retracted behmd the corona and ^ / 
cannot be pushed forward, owmg to inflammatory swelhng The condition 
may, at tunes, result m excessive swellmg or gangrene of the part. 

ulcerations of genital regions 
AffecUons of the gcmtals may be in the form of ulcers or papillary warty 
growths Gemtal ulcerations may be venereal or nonvencreal The common 
causes of nonvencreal ulcers are pyogemc or traumatic ulcers, scabehc ulcers, 
herpes sunplex, caremoma or rarely other diseases of the skm or mucosa, 
pnmanly starting on the gemtals In the absence of a venereal history all 
the other causes should be considered. 

Venereal ulcers Chancre (hard sore) In primary qrphihs, a solitary 
superfiaal, non-tender, painless and mdolent ulcer with a scanty serous exudate 
and mduration of the base may appear over the glans penis or the under- 
siuface of the prepuce Rarely multiple, a hard chancre is usually associated 
with a pamless, moderately large and hard swdlmg of the mgiunal lymphnodes 
The diagnosis is confirmed by dark-ground exammation of the exudate for 
the presence of the causative organism, treponema palhdum. 

Chancroid (soft sore) The sores are usually multiple, superficial or 
deep, rounded or irregular, have greyish-yellow bases, tend to bleed easfly 
and discharge a lot of dirty yellow stuflu Surrounded by areas of redness, 
chancroids usually appear m persons with duty habits, over or near the frae- 
num, and arc accompamed at tunes by tender, suppuratn'e enlargement of the 
mgnmal nodes In view of the frequent co-existence of syphihtic pnmary 
chancre and chancroids, a careful inspection of the gemtals is essential m eveiy 
case of “soft sores” m order to follow up for evidences of syphflitic infection 
by serological tests for syphihs after 8 to 12 weeks 

Granuloma inguinale. It is a venereal condition due to infection with 

amus Donovani The ulcer has profuse granulomatous tissue on the floor 
an urcgular turned out edges It spreads by contiguity m the gemtaha and 
l^phnodes arc not involved unless there is a superadded secondary 
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Lymphogranuloma inguinale (Fig 8 12) A rare type of venereal infec- 
tion in which a pnmary herpetic ulcer is seen (rarely) on the genitaha Usually 
the patients come three to six months after the exposure with bilateral mgmnal 
lymphadenitis and bubo formation The glands break down with formation 
of multiple sinuses This is u virus infection primanly of lymphatics and 
lymph-glands, and not of the skin Moderate to severe constitutional symp- 
toms like fever, multiple arthralgia and rarely splenomegaly may be asso- 
ciated 

Warty growths Verruca acuminata (so-called condyloma acuminata) is a 
vifus papilloma of the genital region givmg rise to profuse cauhflower-hke 
multiple growths (Fig 8 13) It is not a mamfestation of syphihs but may 
occur especially in a female suffermg from gonococcal infection, because of 
the excessive moisture and sodden condition of the parts Condyloma acu- 
minata may be mistaken for condylomata lata (Fig 8 14) which are hyper- 
plastic papular growths seen round the anus and gemtals They are usually 
flat-topped with flat indurated bases 

Non-venereal ulcers Balanitis Inflammatory redness of the corona, 
with or without ulceration and inguinal lymphadenopathy, may result from 
phimosis, lack of hygiene or local infection It may be secondary to syphilitic 
chancre, chancroid or gonorrhoea. 

Epidermoid carcinoma, a commonly occurring mahgnant tumour of the 
glans penis, is usually of the nature of a chrome hyperplastic indurated ulcer 
with everted edges and associated with hard lymphnodes 

Priapism A spontaneous and painful erection of the perns, over which the 
patient has no control, may arise in case of spinal cord lesions in association 
with paraplegia-m-flexion, whether due to spinal cord injury, tumour or 
myehtis, chronic myeloid leukaemia or local lesions of the corpora cavernosa 
penis It may also be caused by lesions affecting the brain stem or tumor of 
the posterior fossa 

Tumours Benign tumours, such as sebaceous cysts and papillomata are 
fairly frequently observed over the skin of the perns and should cause no alarm 

Hypospadias. A congemtal deficiency of the postenor wall of the urethra 
resulting m a chronically malformed short and downwardly curved perns 
(Fig 8 15) 

I 

Underdeveloped genitalia Smallness of the gemtals is seen in hypogonado- 
trophic eunuchoid (Fig 8 16), and in Frohheh’s syndrome 

SCROTUM AND TESTES 

The contents of the scrotum and particularly the two testicles and epididymis 
are carefully palpated, between the thumb and fingers, for size, shape, consist- 
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ency, tenderness, weight and tumours A comparative palpation of the, two 
sides, bemg of value, should always be earned out Palpation may prove 
dij3Bcult or impossible m case of massive oedema of the scrotal wall or hydrocele 

Oedema Oedema of the scrotum and perns, at times massive with'the perns 
submerged Mthin the contents of the scrotun^ may result from generaht^ed 
anasarca, as in congestive cardiac failure, wet ben-ben or rc^ o^ema,, 
venous or lymphatic obstruction, as m infenor vena caval thrombons, or 
filanasis (Fig 8 17), or some acute inflammatory process, such as erysipelas 
of the scrotal skin < " ^ 

Hydrocele An accumulation of serous fluid within the tumca 'vaginalis 
may be revealed by the presence of a tense, smooth, pynfonn, slightly fluc- 
tuant, non-tender, non-inflamraatory, swelhng of the scrotum Usually 
flat or dull to percussion, the charactenstic translucence of a hydrocele can 
be demonstrated by transillumination with the aid of a pocket torch Usually 
chrome and of obscure aetiology, a hydrocele may anse acutely after an injury 
or in association with an acute orchitis or epididyrmtis 

Scrotal henua Liable to be mistaken for a hydrocele, a hernia that has 
descended into the scrotum can be distinguished by its being tympamtic to 
percussion, its reducibihty and impulse on coughing. 

Varicocele A mass of tortuous and dilated veins usually on the left side 
resulting from vancosity of the spermatic plexus, frequently associated with a 
dragging sensation and giving a bag of worms feeling on palpation Occa- 
sionally, a vancocele is mdicative of renal mahgnancy 

Spermatocele A small or large cyst, or collection of cysts arising from 
the upper pole of the epididymis and contaimng milky fluid with spermatozoa, 
can be distmguished from a hydrocele by lack of translucence, exact site of 
origm and paracentesis with cxammation of the fluid. 


Epididymitis Acute epididymitis, a fairly common comphcation of gonorr- 
hoea, is associated wth painful, tender enlargement of the epididymis, swelling 
and redness of the scrotal wall and, at times, acute hydrocele and inflammation 
of the spermatic cord. Chrome epididymitis, usually secondary to tuber- 
culosis or prostatic inflammation, is characterized by a slowly progresnve, 
nodular, painless enlargement of the epididymis on one or both sides 


Orchitis Acute orchitis, with rapid, painful and tender swcllmg of one or 
both testes, may be noted in case of acute gonorrhoea, mumps, infectious 
fever or injury and usually results in testicular atrophy with impotence Chro- 
nic orchitis, usually unilateral and associated with painless, non-tender enlarge- 
ment of one or other testicle with loss of normal sensitivity, may arise m case 
of syphihs, tuberculosis or gonorrhoea 


Unde^nded testicle (Cryptorchism) A congenitally defective descent < 
one or both tesuclcs may result m cryptorchism, with the undecended testib 
cither in the inguinal canal or groin and palpable, or mtra-abdommal an 



Fig 8 11 Granuloma venereum 


Fig 8 12 Lymphogranuloma mgumale 



Fig 8 13 Verruca (condyloma) 
accuminata 






Fig 8 14 Condyloma lata (syphilitic 
condyloma) 



Fig 815 Hypospadias with bifid scrotum 
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impalpable The condiiion ma> be complicated by testicular atrophy, 
formation of hernia or malijnani degeneration (when intra-abdominal) 

Testicular ntrophy Small and shrunken testicles and epididymis, with 
ntrophv, may either result from infectious fevers, such as mumps, injuries, 
torsion of the spermatic cord, or represent a congenital malformation 

Testicular tumours Usually of the nature of adenocarcinoma, seminoma, 
teratoma or chorioncpithclioma, malignant tumours of tlic testicle arc hard, 
painless and non-tender swellings with late involvement of skin and inguinal 
lymphnodcs but early mctastascs within the pelvic lymphnodcs, liver and lungs 
Piinfu! sv elling of the breasts (gjnaecomastia) may accompany such tumours 

Prostate gland 

Prostatitis Acurc prouatitis or sudden swelling of the prostate gland 
with intense pain in the genital area, high fever, disturbances of micturition 
and painful dcfaLcation, and with tendency to abscess formation, may result 
from acute gonorrhoea, cvstitis, pyelonephritis or infection elsewhere m the 
body Chrome prostaiitis, which is secondary to acute inflammation of the 
prostate gland may be cntirclv symptom-free and is usually characterized by a 
soft or hard, non-fiuciu.uing moderately enlarged prostate on rectal exami- 
nation 

Bi N'iGN inrTRTROPin Common in elderly men and associated with urinary 
disturbances, such as difTicult mictuntion, frequency, nocluna, dribbling and 
hacmaturia, benign prostatic hypertrophy usually reveals itself, on rectal 
examination, as a smooth, soft, enlarged, non-adherent prostate gland When 
enlargement is confined to the median lobe of the prostate gland, the condition 
IS hi civ to be missed on palpation, although cap.ablc of leading to .acute reten- 
tion of unne 

Carono'Ia or I'liosTATT The commonest mnlignnncv of the gcniio-unnao' tract and 
nt tunes diflioili lo di^iinRUish from bnipn hspcrirophy, carcinoma of the prostate gland, 
whiclt is either ssmpiom free or a^socnicd wiili p-'ins in the legs or sacral area or hicmatuna, 
usuvliv manifests il'clf on rectal examination, as a remarkably firm or hard, nodular and 
fixed enlargement of the prostate gl ind Signs of diagnostic value arc the stonj hardness 
of the pro late gland its adherence to adjacent tissues, carl> dcs’clopmcnt of bone metastasis 
and high Icscls of alt aline phosphatase in the blood 

I P M A L 1 O E X I T A L I A 

Examiiialion of female genital organs, particularly of the vulva, vagina, 
cervix and uterus, should be earned out routinely, except m tlic ease of virgins 
Vaginal examination should be regarded as an integral part of examination 
of ,i female patient Involvement of female gcnii.i! organs, although at times 
asymptomatic may be suggested by the presence of certain symptoms, such as 
local pain, dysmcnorrhoca or amcnorrhoca, Icucorrhoca or mucopurulent 
discharge and pruritus vulvnc 

Method oi insptction This may be earned out either m Uic htliotomy 
position, with (he patient supine, Hughs and legs flexed and knees wide .apart. 
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or Will the patieat lying on her side, lower leg extended and upper one&ced 
at the hip and knee The following are then systematically inspected Vulva, 
labia, chtons, urethral aperture, vagmal orifice, hymen and penneum. With ' 
the aid of a vaginal speculum and proper illumination, it is possible to observe 
the vaginal walls and cervix, a look-out being kept for abnormalities of size, 
colour, consistency and evidences of discharge, blecdmg, tumours and ulcera- 
tions 

Vaginal examination (Bunanual method of palpation) With, the patient 
m the hthotomy position and urinary bladder empty, the exammer, standing 
on the patient’s left, inserts the index finger of his left hand slowly, and jWith 
care into the vagina, whilst palpating the lower abdomen from above, with 
his nght hand placed above the symphysis pubis By a proper coordmation 
of the two hands, it is then possible to palpate bimanually and systematically 
vaginal walls, cervix uten, uterus, ovanes and tubes, for evidence of disease 
or abnormality Vaginal examination should always be followed by rectal 
examination (to confirm the findings obtamed) and by careful palpation of 
the ingumal lymphnodes 

The vulva Vanous lesions, such as venereal and non-venereal ulcers, con- 
dyloraata, pediculosis, cysts and tumours, desenbed in the case of males, may 
also be observed m the case of female patients. 

Leukoplakia Usually secondary to long-standing pruntus and parti- 
cularly common after the menopause, leukoplaJoc vulvitis is characterized 
by the appearance on the vulva or penneum of multiple dirty white, grey or 
bluish-patches, which may subsequently develop into kraurosis or cancer of 
the vulva 

Kraurosis A shrinking or atrophy of the labia and chtons, with a cracked 
and leathery parchment-hke thinmng of skin, may be encountered after the 
menopause particularly m women with longstanding leukoplakia and pruntus 

Oedema of vulva Usually part of a generahzed oedema or anasarca, 
vulval oedema may result from local infection, carcinoma of the uterus, intra- 
abdominal tumour or pregnancy Obstruction of lymphatic return leads to 
elephanbasts of the vulva (Fig, 8 18) 

Enlarged clitoris A hypertrophy of the chtons is usually of endoenne 
ongin and may be noted m case of Cushing’s syndrome, adrenogenital syn- 
drome (Fig 8 19A) or, rarely ovanan tumour 

The vagina Vaginitis Inflammation of the vagma (acute, subacute or 
chronic) may result from a vanety of causes, such as gonorrhoea, tnchomonas 
infection, momhasis, and usually manifests itself as a blotchy red swelling of 
the vagmal mucosa with purulent or watery discharge 

Cystocele or rectocele. a dovmward and forward bulgmg of the antenor 
or posterior wall of the vagma m connection with the unnary bladder m 
front or the Tectum behind 
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The cemx and uterus Carcinoma of cervix The commonest of all tumours affecting 
the female gemtalia, cervical carcinoma may be suggested by the appearance of abnormal 
vaginal bleedmg or discharge Frequently associated with a hard and nodular bleedmg 
cervix uten, the condition may appear as a patch of leukoplakia or a red hard and nodular 
mass 

Carcinoma of body of uterus Usually developing after the menopause, the condition 
may first manifest itself through a watery discharge or vaginal bleeding Vagmal exanuna- 
tion may reveal a symmetncally enlarged or normal sized uterus, with or without metastatic 
deposits, in the ovanes, cervix or vagina 

Uterine rbroids Excessive and irregular bleeding from the vagina, with or without a 
foul and watery discharge, when associated with an enlarged, hard or nodular uterus and 
anaemia, should suggest the possibiUty of fibroid tumour or tumours 

Entarged uterus An enlargement of the uterus may result from a vanety of causes, 
physiological and pathological, mcludmg pregnancy, fibroid tumour, endomcLnoma, cara- 
noma and submvolution 

Abnormal position of uterus The uterus may display anteflexion or forward angula- 
tion, retroversion or backward angulation, prolapse or downward displacement and proci- 
dentia or massive prolapse 

The Fallopian tubes and uterus Acute salpingitis Frequently gonococcal m ongm 
and at times without a history of sexual exposure or venereal mfection, acute salpingitis is 
characterized by bilateral or ^unilateral pain in the lower abdomen, with tenderness, fever, 
nausea, vomitmg and backache Vaginal examination discloses as a rule a red and swollen 
cervix with a muco-punilent discharge, extreme tenderness to touch of the utenne adnexa 
and the presence of a small or large tender mass on one or both si des Although often related 
to the menses, of more acute and febrile onset and with pain and tenderness not confined to 
the nght side of the abdomen, acute salpingitis may be very diflScult to distinguish from acute 
appendicitis 

Chronic salpingo-oophorttis Chrome pelvic mfection, usually secondary to gono- 
coccal or puerperal infection, may be either symptom-free or exhibit low abdominal pain, 
pelvic discomfort and menorrhagia Vagmal exammation may disclose a cervicitis with 
palpable thickenmg or nodulanty of the adnexa Careful palpation may disclose a hydro- 
salpinx, pyosalpinx or pelvic abscess In the presence of pulmonary tuberculosis, the possi- 
bility of tuberculous salpmgitis should be considered 

Pelvic peritonitis Acute or chrome pentomtis, localized to the pelvic regions, may 
follow an attack of acute salpmgitis, puerperal infection or pelvic appendicitis It is accom- 
panied by pam and tenderness m the regions of the lower abdomen, vagma and rectum 

Tubal gestation (Tubal pregnancy) This may be suggested by sudden vagmal bleedmg 
and unilateral lower abdommal pam arising m a woman m conjunction with an amenorrhoea 
of one or two months duration Severe umlateral lower abdommal pam, signs of massive 
mtemal haemorrhage and vagmal bleedmg ansing suddenly m such a case, m association 
with a tender, palpable mass on one or other side on vaginal exammation and a positive 
Cullen’s sign (blueness of the umbilicus) should immediately suggest the possibihty of the 
dreaded comphcation of tubal rupture or abortion 

Ovarian tumour This may be of any size, shape or consistency, bemgn or malignant, 
and symptom-free or associated with menstrual disturbances, low back-ache, low-grade 
pyrexia and beanng down pam When small, an ovanan tumour is easy to miss A large 
ovanan tumour, on the other hand, may be mistaken for asates, fibroid tumour or pregnancy 
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The Cardiovascular 
System 


Anatomy The cardiovascular or circulatory system, which is concerned with the circula- 
tion of blood, IS composed of Us o mam elements, viz., the heart or central pump and the 
blood vessels or distnbutmg channels 

The heart is a hollow muscular organ, suspended in the middle mediastinum, within a 
pencardial sac and between the two lungs Normally, iv>o-thirds of the heart lies to the 
left and a third to the nght of the midlmc, its long axis is directed obliquely dowmirnnis, 
forwards and to the left The base is mainly formed by the left atnum and the apex exclu- 
sively by the left \entndc. 

The distnbuUng system of bloodvessels, starting from the\entncle,is systematical!) com- 
posed of artenes (large and small), artcnolcs, capillanes, venules and ^cms (small and large) 
leading the blood back into the heart, through the corresponding atnum 

First described by Erasistratus m Greece about 250 B c and accurately 
portrayed by Leonardo da Vinci in his many drawings, the vahes of the heart 
serve to maintain a umdirectionaJ (or one-way) flow of blood m the circulatoiy 
system There are two atnoventncular (mitral and tncuspid) valves and two 
semilunar (pulmonary and aortic) valves m each heart Since the production 
of heart sounds and murmurs is mainly dependant on the valves of the heart, 
their behaviour dunng health and disease ments careful study 

The pencardium, with its visceral and panetal layers, serves 3 mam functions 
it (1) encases the heart and pencardial flmd, (2) prevents excessive movement 
of the heart, and (3) prevents overdistension or excessive dilatation of cardiac 
chambers 

Topographical anatomy The left ventncle normally occupies but a narrow 
stnp along the left border, whilst the nght ventncle accounts for the major 
part of the antenor surface of the heart A smaller area to its nght is ac- 
counted for by the nght atnum The left atnum appendage, behind the 
second left intercostal space, is the highest part of the heart in the thorax, 
whilst the major part of the left atnum is situated behmd the heart Tbe 
lower border of the third left costal cartilage overhes the pulmonary valve 

The precordial area or precordium is that portion of the antenor or front 
wall of the chest which overhes the heart 
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Important landmarks Certain landmarks, both natural and artificial, 
are of value in the study of the cardiovascular system The nbs and inter- 
costal spaces (or interspaces), on either side, are useful horizontal landmarks 
The nbs are usually counted downwards from the level of the second nb, 
which IS in fine with the angle of Louis or sternal angle (the prominent ridge 
at the junction of the manubrium sterm with the body of the sternum) and is 
therefore easily identified Posteriorly, the nbs may be counted upwards 
from the twelfth nb (which is usually palpable), or from the seventh rib which 
lies at the level of the inferior angle of the scapula (with the arms hanging 
down by the sides) 

As vertical landmarks a series of vertical fines are drawn or imagined on 
the chest These are midsternal line drawn through the centre of the sternum, 
the lateral sternal or sternal line along the border of the sternum (on either 
side), the midclavicular line drawn midway between the centre of the supra- 
sternal notch and the tip of the acronuon process, the parasternal line rmdway 
between the lateral sternal and midclavicular fines, the anterior axillary, mid- 
axillary and posterior axillary lines drawn through the antenor fold, centre 
of the apex of the axilla and posterior fold of the axilla respectively, the scapular 
fine through the inferior angle of the scapula, and the midspinal line along the 
centre of the spinal column The mammary (or mammilary) line, drawn 
through the mpple, being undependable, has now been superseded by the 
mid-clavicular fine 


THE ARTERIAL PULSE 

Importance Palpation of the radial pulse is an important and essential part of examina- 
tion It affords (1) valuable information about the condition of the artenal walls, (2) a 
rough estimate of the systolic and diastolic blood pressures, (3) information regarding the 
state of the heart and arculation, (4) help in the detection and diagnosis of arrhythmias 
of the heart, and (5) diagnostic information about entities, such as aortic regurgitation (water- 
hammer pulse) and left ventncular failure (pulsus altemans) It has been called the “mirror” 
or “index” of the heart 

Mechanism The pulse does not represent the movement of the blood column ejected 
from the heart by systolic contraction, but a wave (pulse wave), which, after being produced 
by cardiac systole, traverses or advances through the artenal tree in a penpheral direction, 
at a rate much higher than that of the column of blood It amves at the wrist long before 
the column of blood ejected by the heart 

Method It IS essential as a routine to feel not only the radial pulses 
but also the other penpheral pulses The pulse is usually felt at the wnst 
and over the radial artery, because of its superficial position and ease of 
palpabihty 

Radial pulse The radial artery is situated shghtly medial to the styloid 
process of the radius, on the antenor aspect of the wnst, and is best felt with 
the subject’s forearm shghtly pronated and wnst somewhat flexed Both 
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the radial arteries should be palpated simultaneously to detect inequalities 
of pulse on the two sides (suggestive of certain diseases) Difficulty m loca- 
ting the radial artery may be due to (1) an aberrant or anomalous course 
of the artery, or (2) an unusually small radial artery 

Brachial pulse The brachial artery, with the elbow flexed, should be pal- 
pated either with the thumb or fingers of the right hand Thickemng of the 
artenal wall, visible pulsations (or “dance”) of the artenes and pulse charac- 
tensUcs are often better appreciated at the elbow than wnst 

Carotid pulse The carotid artery since it is the nearest palpable artery 
to the arch of the aorta it gives the best indication of the pulse wave form 
The artery is palpated with the thumb (left thumb for palpating the nght 
carotid) or the finger tips placed at the upper end of the thyroid cartilage 
along the medial border of the stemomastoid muscle 
The following is the importance of palpating the carotid pulse (1) The 
carotid pulse is a better guide to the tirmng of auscultatory events in the 
cardiac cycle than the radial (2) Absent or unequal pulsations on the two 
sides usually results from atherosclerosis and is indicative of carotid artery 
stenosis (3) In severe aortic stenosis the pulse is often small and prolonged 
(4) Pulsus altemans can be best felt m the carotid pulse (5) Carotid com- 
pression may be used to slow the heart rate and thus facilitate timing m aus- 
cultation, to separate the two components of gallop rhythm, to terminate 
an attack of paroxysmal tachycardia or to temporanly change the degree of 
block in atrial flutter, or to confirm or exclude that hypersensitivity of carotid 
sinus may be the cause of syncopal attacks (6) Carotid sinus compression 
may terminate an attack of angina pectoris 

Femoral pulse The femoral artery should be felt with the leg slightly 
abducted and the foot externally rotated and the examimng hand pressed 
firmly into the grom Inequahty or diminution of the pulse should be noted 
and the tune of appearance should be compared with that of the radial pulse 
by palpating both simultaneously Weak, delayed or absent pulsation of the 
femoral artery is suggestive of coarctation of aorta, occlusive disease of bi- 
furcation of aorta, common diac or external iliac artery, or middle aortic syn- 
drome 


Popliteal pulse The popliteal artery can be palpated by putting the papent 
m the supine position and both the hands of the examiner encircling and 
supporting the knee from each side 

Posterior tibial pulse The artery can be felt in the groove between the 
medial maUeolus and tendo AchiUes, the fingers of the examiner curving 
around the ankle ® 


Dorsofis pedis pulse The arteiy can be palpated just lateral to the exti 
hallucis tendon the examiner placing his finger Ups across the dorsum o 
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Characterjshcs of the pulse. A systematic observation should be made of 
the following characteristics of the radial pulse 

1 Rate The pulse rate should be counted for one full minute Normal 
pulse rate varies between 60 to 80 per nunute Increase m pulse rate is labelled 
tachycardia and decrease bradycardia 

Pulse deficit The pulse rate corresponds to the heart rate, except in case 
of extrasystolcs or atrial fibrillation, where a marked difference, so called 
pulse deficit, may be observed In such cases, some of the heart beats are 
not registered at the wnst at all, the pulse deficit being at times as high as fifty 
or more per minute 

2 Rhythm The pulse at the wrist is usually regular in rhythm and force 
An irregular pulse, with an unequal spacing of the beats, may be due to (i) sinus 
arrhythmia, (ii) extrasystoles (premature or ectopic beats), (m) atrial fibnlla- 
tion, (iv) paroxysmal atnal tachycardia with block, (v) atrial flutter with 
varying block, (vi) partial heart block with irregularly dropped beats 

In sinus arrhythmia (See p 202) there is a phasic irregularity dependent on 
the respiratory phases, there being a gradual waxing or acceleration dunng 
inspiration and a waning or slowing during expiration Being common 
in childhood, because of overaction of the vagus nerve, it is sometimes referred 
to as “juvemle irregularity of the heart” 

An intermittent dropping out of beats at the pulse is referred to as an "inter- 
mittent pulse” The beats may be dropped regularly (as in pulsus bigeminus 
or coupling, every two beats being followed by a pause, or pulsus tngenunus, 
vnth a drop after every three beats), or dropped irregularly When a pulse 
is totally irregular or irregularly irregular (pulsus irregularis perpetuous or 
delirium cordis), there being no suggestion of an underlying dormnant rhythm, 
the condition is referred to as atrial fibrillation A pulse deficit is a constant 
feature of the condition An intermittent pulse may be due to partial heart 
block (with dropped heart beats) Whilst the former irregularity tends to 
disappear on exercise or artificially induced tachycardia, acceleration of the 
heart rate increases the latter defect 

3 Volume The degree of expansion (or amplitude), displayed by an 
artery between its diastolic or empty state and systolic or filled state, is called 
volume, size, amplitude or expansion Proportional to the pulse pressure. 
It depends on the state of contraction or relaxation of the arteries, and the force 
of contraction of the heart 

Hypokinetic pulse (weak pulse) A small pulse signifies a narrow pulse 
pressure and is a result of a low cardiac output as in shock, congestive cardiac 
failure, hypovolaenua, cardiac tamponade, chrome constnctive pericarditis, 
myocarditis dr cardiomyopathy, valvular disease such as aortic outflow tract 
obstruction, mitral stenosis or aortic disease like coarctation or aortic arch 
syndrome 
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Hyperkinetic pulse (bounding pulse) It usually impbes a high pulse pressure 
and IS the result of varying contnbution of increased stroke volume, increased 
cardiac output and lowered penpheral resistance, e g in anxiety, exercise, 
complete heart block or aortic regurgitation, decreased penpheral resistance 
c g fever, anaemia, thyrotoxicosis, hyperkinetic heart syndrome, fistula, 
Pagef s disease, benben, cirrhosis of liver or decreased distcnsibility of the 
artenal s>^tcm as m atherosclerosis, hi^iertension or coarctation of aorta 

4 Force The compressibility of a pulse or its force affords a rough 
measure of the systolic blood pressure, and may be assessed m one of two 
ways (i) The three middle fingers of the examiner’s nght hand being placed 
on the radial arte^3^ the distal finger (i e nearest to the patient’s wnst) is 
kept firmly pressed (m order to prevent pulsation from the ulnar artery being 
conducted into the radial artery through the palmar arch) The middle finger 
(palpating finger) is placed with sufficient force over the zritry to get the 
maximum pulsation of the radial artery The proximal finger (compressing 
finger) then gradually compresses the artery above this point, until the pulse 
can no longer be felt by the middle finger The pressure required (with the 
proximal finger) to obhterate the pulse (imder the middle finger) is propor- 
tional to the systolic blood pressure (li) A less cumbersome method is to 
gradually compress the nght brachial arteiy w^th the nght thumb, w'hilst 
palpaung the radial artery on the same side with the fingers of the left hand 
The degree of compression of the brachial artery required to obliterate the 
radial pulse gives a fair measure of the systolic pressure 

5 Tension This corresponds to the diastolic blood pressure and may be gauged in 
one of two ways CO The state of the arterj between pulse beats js noted for its degree 
of hardness or softness, a rough measure of its tension In a low tension pulse (pulsus moUis), 
the \esscl is soft or impalpable bctw'cen beats, whilst in a high tension pulse (pulsus durus), 
It stands out ngidl> like a cord or tendon under the fingers (iO Another simple method of 
measunng tension is to palpate the pulse with light, medium and then heavy pressure to 
determine which of the three yields the best pulsation In low tension, the pulsation is 
best felt with light pressure, in high tension with hea\y digital pressure, a normal pulse is 
best felt with medium pressure. 


6 Forxi or contour of the pulse wave This is a palpatory^ estimation 
of the artenogram Although better appreciated with a sphygmograph, 
the form or contour of the wave can often be assessed with a trained finger 
The pulse wave is studied from the points of view^ of (i) nse or upstroke, 
(u) summit, plateau or peak, and (m) fall or downstroke The nse of the pulse 
may be rapid or slow, the summit welhsustamed (plateau-Iikc) or ill-sustained 
(or peaked), and the fall sudden or gradual A pulse with a quick nse and a 
quick fall IS called pulsus celer, and is typical of aortic regurgitation A slow 
nse and a slow fall {pulsus tardus) are ^^ical of aortic stenosis 


NormUy, the jerote vsavc on the descending limb of the pulse vave is 
g tj-phoid and other fevers, the pulse imparts a double impact with 
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each beat (pulsus dicroticus or dicrotic pulse) It is indicative of relaxed 
artenes, low penpheral resistance and low blood pressure 

7 Equality Weak or absent pulsation of one or both radial artenes 
may be indicative of (i) Anomalous or aberrant course of a radial artery is 
the commonest cause, (the brachial artery pulsations and blood pressure 
readings on the affected side are normal in such cases) (ii) Thrombosis or 
embolism of the brachial, axillary or subclavian artery (in) Aortic arch 
syndrome or pulseless disease (iv) Aneurysm of aorta (v) Dissectmg 
aneurysm of the aorta (vi) Coarctation of aorta (vii) Cervical nb (viii) 
Scalenus anticus syndrome (ix) Previous artenal catheterization (x) Supra- 
valvar aortic stenosis 

8 Condition of arterial wall This can be estimated by flattenmg 
the artery by digital pressure the empty vessel then being palpated with the 
fingers sliding up and down and sideways Whilst a normal artery is not 
palpable, an atherosclerotic vessel may be either palpable but smooth and 
muscular, or hard, ngid and tube like (pipe-stem, metal wire or whip cord) 
or goose neck or tortuous 

9 Radio-femoral delay In coarctation of the aorta the femoral pulse 
as compared to the radial (or brachial pulse) may be appreaably delayed 

Abnormal pulses* 

Bounding pulse (Collapsing pulse or pulsus celer) There is a sharp up- 
stroke, a high peak and a sudden downstroke, features accentuated by raising 
the arm high It is found in hyperkinetic circulatory states (e g , fever, thyro- 
toxicosis, emotional excitement) and in states of peripheral vasodilatation 
It IS indicative of a low penpheral resistance, high pulse pressure and increased 
blood flow It gives the erroneous impression of being a “strong” pulse 

Corrigan or water-hammer pulse (See p 202) This is an exaggerated form 
of bounding or collapsing pulse It is a combination of pulsus celer and pulsus 
magnus(i e , aquicknsc and fall, high pulse pressure) Descnbed by Comgan 
and Vieussens, and vanously descnbed as the “water-hammer”, collapsing or 
jerking pulse, this vanety of pulse is almost diagnostic of aortic regurgitation 

The term “water-hammer" comes from a nineteenth century toy, the "water-hammer”. 
This was a long, hermetically scaled glass tube containing water and vacuum On inversion 
the water would suddenly drop through the vacuum, imparting a palpable shock or knock 

A water-hammer pulse indicates a low filling resistance in the blood vessels 
into which the left ventncle pumps out blood This may be due to (I) Phy- 
siological causes such as exercise, heat, emotion, alcohol, pregnancy (2) Hy- 
perkinetic circulatory states e g , anaemia, thyrotoxicosis, Paget’s disease of 
bone, hepatic disease, benben, and some cases of anoxic cor pulmonale (3) A 
leak m the arterial side of the circulation, e g aortic incompetence, patent 
ductus arteriosus, artenovenous fistula, large ventricular septal defect, and 
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to a lesser degree in mitral incompetence (4) In complete heart block a water- 
hammer pulse may occur because of the fact that with each systole a com- 
paratively large volume of blood is pumped into a relatively empty reservoir 

The typical character of the pulse is displayed to advantage by grasping the 
forearm of the patient with the entire hand (the flexor aspect being covered 
with the palm) and raising it about the level of the patient’s head 

The characteristic sudden, forceful and jerky nse of the Comgan pulse is due to the rapid 
filling of the radial artery caused by an extra large amount of blood pushed by the distended 
left vcntncle dunng systole into relatively empty arterial vessels The collapsing character 
or the sudden downstroke of the pulse may be due partly to the sudden fall of pressure m 
the aorta due to regurgitation of blood into the left ventncle through a leaky valve dunng 
diastole, and partly to the rapid emptying of the artcnal system because of the markedly 
increased velocity of the blood stream The accentuation of the water-hammer character 
of the pulse, by palpatmg the wnst with the patient’s arm elevated, is due partly to the effect 
of gravity emptying the pcnpheral artery, thus accentuating the pulse pressure, and partly 
to the fact that m this position, the radial artery is more m line with the outflow stream from 
the aorta 

Dicrotic pulse There is a second small wave (dicrotic or diastolic wave) 
following the peak of the mam wave A dicrotic pulse may be found in 
debilitating fevers, dehydration, advanced myocardial failure It may be 
observed m early postoperative days following aortic valve replacement for AR 

Pulsus parvus (parvus =sma]l) The term suggests that the amplitude of the 
pulse IS small and it is commonly encoimtered in presence of a low cardiac 
output A pulse of small amplitude usually associated with tachycardia is 
labelled as a thready pulse 


Pulsus parvus may be (1) Physiological due to vasoconstnction from cold 
or anxiety (2) Partial occlusion of a vessel (3) Coarctation of aorta (4) 
Severe hypotension (5) Aortic stenosis (6) Myocardial infarction (7) 
Severe pulmonary hypertension (8) Pulmonary stenosis of severe degree 

Pulsus parvus at tardus This is a small (parvus), slow nsing and slow 
falling (tardus) pulse and is charactenstic of severe aortic stenosis 

Plateau pulse If the delayed systolic peak in aortic stenosis is sustained 
It IS labelled a pleateau pulse 

Anacrotic pulse (ana = up, crotos ^ beat) When a small wave is felt 
along the upstroke (analogous to the dicrotic wave of the dicrotic pulse) 
the pulse is called anacrotic The anacrotic peak is due to the percussion 
wave (early systohe wave) of ventncular systole transmitted through the ste- 
nosed aortic valve m aortic stenosis 


Pulsus bisfenens (bis twice, fenens — beat) It is a double pulse with two 
^aks occur^g dunng systole It is found with combined moderate aortic 

regurgitation Moderate AS causes an extra 

di?to severed exaggerated by an increased flow 

to severe A R during previous diastole At the peak rate of flow there 
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IS a Bernoulli effect (lateral pressure is inversely proportional to the velocity 
of flow through a tube) on the walls of the ascending aorta, causing a sudden 
fall in pressure on the inner side of the aortic wall Pulsus bisfenens may also 
be detected in hypertrophic obstructive cardiomyopathy (HOCM) Here 
there is initially no obstruction to outflow, the obstruction appears later in 
systole as the imtral valve begins to approximate the hypertrophied septal 
area There is a sharp drop in pressure followed by a secondary nse to over- 
come the obstruction 

Jerky pulge This refers to a combination of a small volume pulse and a 
collapsing pulse There is a rapid upstroke and a qmck fall off early m systole 
It occurs when the left ventricle empties rapidly in systole and may be encoun- 
tered in severe M R ,V S D and HOCM 

Pulsus altemans There is a regular alternation in the size of the beats, 
the beats being regularly spaced but alternately large and small It is 
encountered in (1) left ventncular failure where it is considered an ormnous 
sign, (2) cardiac arrhythmias (eg paroxysmal tachycardia or after extra- 
systole), in which case it is not significant It is best detected over the carotid 
artery It can rarely be appreciated at the ^v^st but may be brought out 
by compressing the brachial artery above Rarely the weak pulse may not 
be palpable at the wnst (total altemans) 

The condition is not associated with electncal altemans (m the electro- 
cardiogram), the blood pressure readmgs of alternate beats in pulsus altemans 
may differ by 10 to 30 mm Whilst in pulsus bigeminus the weak beat is close 
to the precedmg normal beat, m pulsus altemans the beats are either qmte 
evenly spaced or rarely the weak beat is somewhat closer to the succeeding 
than the preceding beat 

Pulsus altemans is usually attnbuted to severe damage, disease or fatigue of the vcntn- 
cular muscle, resulting m uneven excitability or refractonness of the muscle fibres The 
alternating strength of ventncular contraction is due to the fact that whilst dunng the strong 
beat there are fewer refractory fibres which fail to contract, dunng the weak beat a larger 
number of fibres are refractory Since the pulse reflects ventncular strength of contraction. 
It becomes alternately strong and weak 

Pulsus paradoxus In normal mdividuals the systolic B P drops by 2-4 
mm Hg -with normal inspnation and upto 10 mm Hg dunng deep inspiration 
because (a) the lung capacity increases dunng inspnation and there is a 
greater negative intrathoracic pressure resultmg in poohng of blood in pul- 
monary vessels and hence less blood goes to the left side of the heart, (b) Intra- 
thoracic pressine decreases on inspnation and since the aorta is an intrathoracic 
stracture its pressure also falls When the systolic pressure falls more than 
10 mm Hg dunng inspiration the pulse is referred to as pulsus paradoxus 

Actually the tenn pulsus paradoxus is a misnomer because normally the systolic pressure 
decreases With inspiration The term was introduced by Kussmaul who found a marked 
drop of blood pressure on inspiration in patients with constnctive pencarditis, observed that 
the heart beat did not change m any manner despite drop of pulse with inspiration 
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Causes (1) Cardiac — Constnctne pencarditis, cardiac tamponade, peri- 
cardial effusion The sj'stolic BP as well as the pulse pressure decrease on 
inspiration because of marked drop in cardiac output, (2) Pulmonary 
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(a) Bronchospasm as in severe asthma or emphysema because if expiration 
raises the mtrathoracic pressure too high as a result of bronchospasm, then 
inspiration will by contrast seem to lower the systolic pressure excessively 

(b) Obstruction of supenor vena cava This causes limitation of inspiratory 
increase in blood flow to nght atnum (3) Miscellaneous — (a) Obesity possibly 
due to excessive compression of infenor vena cava at the thoracic inlet (b) Hypo- 
volaemic shock because of poor filling of lungs and right ventricle in inspiration 
because penpheral venous reservoirs withold more blood than normal dunng 
inspiration 

Unilateral pulsus paradoxus may result from compression of one anomalous sub- 
clavian artery 

Reversed pulsus paradoxus Here there is inspiratory nse in arterial systolic and dias- 
tolic pressures It may be encountered in (1) Hypertrophic obstructive cardiomyopathy 
because of decrease in left ventncular volume on expiration from a Valsalva-like effect, thus 
lowcnng the blood pressure as compared to systolic levels (2) Dunng intermittent positive 
pressure breathing OPBB) since blood is squeezed out of pulmonary capillanes and venules 
dunng positive pressure inspiration, thus augmenting left sentncular stroke volume and blood 
pressure (3) isometne ventricular rhythm possibly because the increased heart rate dunng 
inspiration permits atnal ‘capture’ (for a few betas) increasing left ventncular volume and 
output dunng inspiration 

Capillary pulsation In aortic regurgitation and conditions associated 
with penpheral vasodilatation, capillary pulsation can be elicited in vanous 
ways. (1) Gentle pressure is applied at the tip of the nail and the nail bed 
observed for a rhythmic flush It can also be seen by transiUummating the 
ear tip or finger or thumb tip by a torch light, shading the part observed with 
the flexed fingers (2) By gently compressing the mucous membrane of the 
lips by a glass slide (3) By rubbing the skin of the forehead and observing 
the alternate blushing and blanching of the hyperaemic area 

The nail fold capillaries can be best seen through a monocular compoimd 
microscope The light source should be intense and directed towards the 
nail bed at an angle of from 45 to 60'° 

Digital throbbing This has the same significance as capillary pulse It can be 
detected if the examiner approximates the tips of the fingers of his right hand to those 
of the patient’s nght hand 


BLOOD PRESSURE 

Sphygmomanometry. Sphygmomanometry or measurement of the artenal 
blood pressure with a special instrument called the sphygmomanometer has 
become an integral part in the routine examination of the cardiovascular 
system The term blood pressure, when so used, usually refers to the systemic 
artenal blood pressure in the brachial artery 

Historical The artenal blood pressure w'as first measured by the direct method, in a 
live marc by Rev Stephen Hales in 1733, a brass tube being inserted m the left crural artery 
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Von Basch (1810) devised the first practical instrument for measunne the blood pressure in 
humans This was improved upon by Potain, Riva-Roca and others The auscultatory 
method, described by Korotkow in 1905, gamed universal acceptance 

The clinical method of estimating pressures by a study of the pulse is un- 
reliable and has been superseded by the instrumental or sphygnwmanometric 
method of measurmg the pressure The oscillometnc method is less convenient 
and more difficult of interpretation 


Diagram illustrating the auscultatory technique of measurement of arterial blood pressure 


Systolic pressiire (first 
appearance of sound) 


True diastolic pressure 
(sudden mufiBrng) 


False diastolic pressure 
(cessation of sounds) 



Phase of silence 


Phase I dull sounds 


Phase II murmur 


Phase m 

Loud slapping sounds 


Phase IV 
MuCBcd sounds 


Phase of silence 


Sphygmomanometric equipment 
cimal type and the anaeroid type 
few calibrations, but is somewhat 
mended for routine use 


Two types of sphygmomanometers arc in use the mer- 
Thc former is more accurate and lasting, requires only a 
cumbersome Of the two, the mcrcunal type is recom- 


cu^^rn i^T *P^y8®°"’“ometry, the patient should be comfortably seated or rc- 
S onSeK ' ^ comfortably, with the elbow flexed and at the 
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The cuff (of standard size) wth a rubber bag at least 12 cm wide, after complete deflation, 
IS snuglj applied o\cr the upper arm, with the middle of the rubber bag over the brachial 
artery, on the inner aspect of the arm, and the lower border of the cuff one inch above the bend 
of the elbow The cuff must not show any bulging or displacement on mflation 

Palpatorj technique. With the fingers of one hand on the patient’s radial 
(or brachial) pulse, the examiner qmeUy inflates the cuff with the other hand 
until the arterial pulse is obliterated The cuff is then gradually deflated 
by releasing the air through the exhaust valve, and the point at which the artenal 
pulse reappears is recorded at the systolic pressure Too rapid or too slow a 
deflation of the cuff should be avoided A very rough estimation of the 
diastolic pressure may be obtained by palpating the brachial artery during 
further deflation of the cuff after the determination of the systolic level The 
pulse first assumes a water-hammer quality and then suddenly reverts to its 
normal character The diastolic pressure corresponds to the point at which the 
brachial pulse changes from water-hammer type to normal 

Although the palpatorj' metliod has been abandoned by some m favour of 
the auscultatory, a routine adoption of both methods is strongly urged, partly 
to check the results of one wth other, and partly to prevent erroneous read- 
ings caused by the so-called “auscultatory gap” m the case of the auscultatory 
method 

Auscultatory technique The chestpiece of the stethoscope is placed firmly 
but not forcibly over the brachial artery, below the cuff, and without touching 
It The cuff is inflated to a pressure about 30 mm Hg above the level of 
systolic pressure detected by the palpatory method and then gradually de- 
flated The lughest point at which the first clear sound, followed by successive 
sounds (Korotkow’s sounds), makes an appearance corresponds to the systolic 
pressure With further deflation, the dull sounds are replaced by a murmur 
(phase II), followed in turn by loud, sharp, tapping sounds (phase HI) The 
point at which (on further deflation) these loud sounds suddenly become 
mufiled or “murmurish” (phase IV) is regarded by some as the true diastohc 
pressure With further deflation, at a point usually 5 to 10 mm lower, the 
artenal soimds disappear completely There is considerable difference of 
opinion regarding the correct end point for the diastohc pressure — ^whether it 
IS the point of change from slapping to muffled sounds or the more simply deter- 
mined point of cessation of all sounds that is the true diastohc pressure The 
latter is simpler and sufiiciently accurate for routine purposes, and is therefore 
recommended 

It has been suggested that in case of an appreciable difference between the 
two diastohc readings, both end points should be recorded thus 150/90-80 
or 160/50-20 

When “total disappearance” of auscultatory soxmds is used as a critenon 
for the diastohc blood pressure, the latter may be underestimated or even 
reported as “zero” m cases of aortic regurgitation, arteriovenous shunt or 
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hyperdynamic circulatory states, condiUons associated with low diastolic and 
high pulse pressures Direct artcnal puncture may disclose the true diastolic 
pressure as being in the vicinity of 40 mm in such cases When '‘muffling of 
sounds” IS used as a guide to the diastolic level, inaccurate readings (with over- 
estimation of diastolic pressures) arc likely to be reported in cases of high 
blood pressure and in some normal individuals 

False or erroneous blood pressure readings are usually indicative of defective 
technique They may be caused by (1) Wrong width or size of the blood 
pressure cuff Unduly small cuffs arc likely to give higher than normal read- 
ings and vice versa The recommended sizes for arm “cuffs” arc 13 cm 
width for adults (standard size) and 3 to 9 cm for infants and children “Cuffs” 
for the estimation of crural blood pressures (m the thigh) must be 18 to 20 cm 
wide (2) Too loose or fight an application of the cuff (3) Wrong placement 
of the inflatable part of the cuff (beyond the brachial arteo') (4) Too high 
or too low a position of the arm, undue elevation being responsible for unduly 
low pressure readings (5) The arm being held m the air and not supported 
or resting on bed or table (6) Excessive pressure of tlic cliestpiccc on the 
brachial artery (7) Excessive adiposity or thickness of the arm (8) Ex- 
cessively hardened or incompressible brachial artery (9) Unduly low Icscls 
of diastolic pressure (as in aortic regurgitation) or of systolic and diastolic 
pressures (as m shock) (10) Determination of blood pressure m one arm 
only Over 10 per cent of normal adults show blood pressure differences of 
from 20 to 30 mm Hg between the two arms, minor differences being far 
more common 


For recording the femoral or crural blood pressure, the technique is 
similar, but a wider and longer cuff is used, the patient adopts a prone position 
and the chestpiece is placed over the popliteal artery, in the popliteal space, 
1 to 2 inches below the lower edge of the cuff The femoral pressure is normally 
from 0 to 10 mm higher than the brachial 


In hypertension or aortic stenosis, a silent gap or auscultatory gap may be noted During 
deflation of the cuff, the initial phase of sounds is followed by complete or rclatue silence 
(auscultatory gap) finally leading into loud tapping sounds If the cufl is not inflated in 
such cases, to a level higher than the systolic pressure (as checked by the palpatory method), 
the systolic reading may be grossly underestimated and recorded at the point at which the 
auscultatory gap ends and the loud sounds of phase 111 begin 


In atnal fibnllation, the systolic pressure corresponds to the 1c\cl at which the majonty 
of sounds come through, whilst the diastolic corresponds to the Icscl at which most beats 
become suddenly muffled In atnal fibnllation, the readings arc only approximate 

In the c^e of premature beats, the pressure readings should not be based on premature 
bea^ which gwe unduly low readings or on post-extrasystolic beats which give unduly high 
readings, but on normal beats 


meta^nf ^““ure, pulsus altemans should be looked for sphygmomano 

metncally, as it may be detected earlier than at the wnst With gradual deflation of the cuff. 


I 
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the sounds, after appeanng at the systolic level, suddenly show a doubling of rate, a few 
nuns lower (Gallavardin’s sign), a sign charactenstic of pulsus altemans, provided alter- 
nating cxtrasjstolcs (pulsus bigeminus) can be excluded 

Although pulsus paradoxus may be appreciated at the tvnst, it is more 
easily detected with the aid of the blood pressure apparatus, by listemng to the 
radial artery at the elbow, dunng extremely slow defiation of the cuff 

Disparity of readings between the arms The blood pressure should always 
be recorded bilaterally A difference of up to 10 mm is within normal limits 
A marked difference of pressure in the two arms (over 15 mm Hg) suggests 
the possibihty of aortic aneurysm, syphilitic or atheromatous dilatation of the 
aorta, some vascular anomaly, a new growth pressing on the mnominate or 
subclavian artery, thrombosis or embolism of the brachial, axillary or sub- 
clavian artery, aortic arch syndrome or pulseless disease, coarctation of aorta, 
scalenus anticus syndrome, cervical nb, dissecting aneurysm of the aorta, 
a ngid or sclerotic brachial artery or a physiological (but exaggerated) differ- 
ence of blood pressure between the two arms. 

Relative brachial or crural hypertension In all cases of high blood pressure, 
especially in young individuals, the crural pressure must be recorded to exclude 
coarctation of the aorta, the pressures in this condition being much higher 
m the arm than in the leg In aortic regurgitation, the crural pressure is 
much higher than the brachial (Hill’s sign), it may be 60-100 mm Hg or more 

The mechanism for this exaggeration of the physiologic excess of blood pressure m the femo- 
ral artery over that in the brachial is as follows while the femoral artery is m a direct line wth 
the aorta, the brachial artery comes off from the aorta at a nght angle The femoral artery, 
therefore, receives blood from the aortic stream at a greater velocity Since m aortic in- 
competence the velocity is considerable, there is a pronounced excess of pressure on the 
femoral artery as compared to the brachial 

Basic dehnitions The difference between the systolic and diastolic pressure 
is knowm as the pulse pressure It is normally 30 to 60 mm (average 40 mm ) 
The mean effective pressure approximates to the diastolic pressure plus one- 
third of the pulse pressure, it is sometimes referred to as the “average dynamic 
pressure” Blood pressure readings taken at random and without previous 
preparation of the patient constitute the so-called casual blood pressure, 
such readings are usually too high The basal blood pressure, or the pressure 
after elimination of all physical, mental and emotional factors, is recorded 
about ten to twelve hours after a meal, and with the patient at rest and “emo- 
tionally desensitized” by resort to frequent recording of the pressures The 
static blood pressure (usually about 15 to 20 mm Hg ) is the vascular pressure 
at death or during bouts of cardiac cessation, it is the same in all vessels 

Normal blood pressures The arterial blood pressure (brachial) in the normal 
adult ranges from 95 to 150 mm Hg systolic and 60 to 90 mm diastohc 
The normal pulse pressure ranges from 30 to 60 mm In children, the figures 
are lower, averaging about 55-35 at birth, 90-60 in early childhood and 
about 105-65 during adolescence 
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Blood pressure is a variable entity, dependent on many factors, such as age, 
sex, weight, race, climate, familial predisposition, exercise, emotion, nervous 
tension, eatmg, smoking and time of day 

The diastolic pressure is more important than the systohc because (1) it is 
less affected by extraneous and other influences, and (2) because it reflects the 
“constant load” or “strain” to which the artenal tree is subject A nse of 
diastolic pressure is therefore more significant and harmful than a high systohc 
level A fall of diastolic pressure suggests either penpheral vasodilatation with 
decreased penpheral resistance or aortic regurgitation A fall of systolic 
pressure may be indicative of diminution in the strength of contraction of the 
left ventncle 

There is no unanimity of opmion, as yet, as to what constitutes normal blood 
pressure, the standards of normality as defined by different observers being a 
great vanance The common belief that the systolic pressure equals “100 
plus age” IS grossly inaccurate 

Hypertension A blood pressure reading consistently over 140 mm or 150 mm systolic 
and 90 mm diastolic (provided exertion and emotional factors can be excluded) is abnormal 
and indicative of high blood pressure 

A nse of both systolic and diastolic pressures is referred to as true hypertension, an isolated 
nse of systolic pressure as systolic hypertension, and an isolated or preponderant nse of 
diastolic pressure as diastolic hypertension Diastobchjpertcnsion is much more significant 
clmically than systolic hypertension 

Significantly high blood pressure may be due to essential hypertension (also called pnmary 
hypertension) which may be berugn or malignant, accordmg to the rate of progression and 
seventy of the diseases or secondary to vascular, kidney or endoenne disease, raised intra- 
cranial pressure, or polycythaemia vera. 

Hypotension A blood pressure reading consistently below 90 mm systohc and 50 to 60 
mm diastolic is referred to as low blood pressure or hypotension 

Hypotension may be (1) constitutional, (2) acute and transitory, or (3) chronic and 
persistent 


Some normal healthy individuals display hypotension as a constitutional or famdial pecu- 
hanly This type of low pressure, apart from occasional mild symptoms like tiredness, 
depression and dizziness, is essentially benign 

Acute hypotension or a sudden drop of blood pressure, which may or may not carry an 
ominous significance, may be due to (1) vasovagal syndrome (“common faint”), (2) ortho- 
static or postural hypotension, (3) carotid sinus reflex, (4) penpheral circulatory failure 
(or shock *), (5) acute myocardial insufficiency or cardiac failure, (6) a rapidly deve- 
loping pencardial effusion, or (7) use of a vasodilator drug like nitnte 

Chronic or persistent h>T)oteDsion is common in Addison’s disease, Simmond’s disease, 
chronic pulmonary tuberculosis, malignancy, anaemia, myxoedema and aortic regurgitation 
(where it is of diastolic type) 


^JLSE PRESSURE. An abnormal increase of pulse pressure, due to nse of systolic or fall 
of diastolic pressure, may be encountered m (1) essential and other vancties of hypertension, 
a) aortic regurgitaUom (3) thyrotoxicosis, (4) fever, (5) complete heart block, or (6) dunng 
exercise or emotion, (7) severe anaemias, (8) other hyperdynamic circulatory states, such as 
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beiH-ben, Paget’s disease of bone and hepatic insufficiency, (9) artenovenous fistulae or shunts 
(e g s>'stemic or coronary artenovenous fistulae, patent ductus, aorto-septal defect and rup- 
ture of aortic aneurysm into nght heart) The commonest causes of “wide” pulse pressures 
are aortic regurgitation, atherosclerosis of aorta, thyrotoxicosis and complete heart block 
With the exception of the atheromatous or senile aorta (where loss of elasticity of the vessel 
wall IS' involved), most examples of wide pulse pressure are due to increased cardiac (or left 
ventnc ular stroke) output, with or without associated features, e g excessively slow heart-rate 
and massive regurgitation of blood with ineffective ventncular output 

An excessively narrow (or small) pulse pressure of 20 mm or less may be 
due to (1) the state of “shock” (as encountered after severe bleeding, bums, 
myocardi.al infarction, septicaemia, surgical operations and pulmonary em- 
bolism), (2) aortic stenosis, (3) cardiac tamponade and constnctive peri- 
carditis, (4) severe paroxysmal tachycardia, (5) tight mitral stenosis with 
pulmonary hypertension, and (6) advanced stage of congestive heart failure 
(where the venous pressure is high instead of low, as in the “shock” state) 
All the aforementioned conditions are associated with decreased cardiac stroke 
output 


PRECORDIUM 

INSPECTION 

According to some authors, the first two methods of physical examination, inspection and 
palpation, can be suitably combined or considered together, since some of the physical 
signs (such as the apex beat) are perceived simultaneously by the visual and tactile senses 
In order, however, to maintain a systematic presentation of the subject, it is preferred to 
deal with the two methods separately 

METHOD For inspection, the patient must be stripped to the waist and 
examined in a good light, both in the upnght (sitting or standing) and in the 
lying-down (supine) position The examiner should sit or stand directly facing 
the patient A tangential inspection of the chest, with the patient recumbent, 
either from one or other side (Fig 9 1) or from the foot of the bed may yield 
valuable information, particularly about pulsations and swellings 

I 

Dunng inspection, the followmg features are to be noted (1) the size, 
shape and type of chest, (2) the shape of the precordium, (3) the position, 
extent and character of the apical thrust, (4) the presence of other precordial 
pulsations, (6) the presence of other pulsations of the chest wall outside 
the precordial area, (6) the presence of extrathoracic pulsations, such as 
pulsations of the neck and epigastnum, (7) local prominences or bulges of 
the chest wall, and (8) distended blood vessels over the chest or neck 

f 

Size, shape and type of chest. This will be adequately dealt with m con- 
nection with the respiratory system The size, shape and type of chest may 
have a direct beanng on the presence of atypical or abnormal physical signs 
m the chest, as in the case of funnel chest, rachitic chest and scoliosis, or the 


14 
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Straight back syndrome where the normal concavity of the vertebral column 
in the upper dorsal region is absent It may also be responsible for the diseased 
condition of the heart, as m emphysema and severe Kyphoscoliosis 

Shape of the prccordium. Normally, the two sides of the chest are sym- 
metncal Bulging or retraction of the prccordium may be due to diseases 
outside the heart, they should therefore be ruled out first, before incriminating 
the heart as the cause of abnormality of the prccordium 


Precorpial bulging a good sign for recognizing precordial bulge is 
lateral displaccmenrmid elevation of the left nipple in comparison with the nght 
Bulgmg or prominence of the prccordium may be due to jV ) Skeletal defor - 
mities, such as scoliosis. Kyphoscoliosis or ricKcty dcformilj^ ol the cliesl 
The presence of scoliotic deformity may be suggested by an asymmetry in tlic 
level of the shoulders or of the nipples on the two sides (2 ) Disease of the 
lungs and pleura, such as bronchial carcinoma or pleural clTusion, or of the 
mediastinum, such as mediastinal new grow th (3) Diseases of the heart or 
pericardium, such as ventncular hypertrophy or pcncardial ctiiision It may 
be noted that whilst bulging ‘of the intercostal spaces without mvoUement of 
nbs is suggestive of pcncardial effusion, bulging of both interspaces and nbs 
suggests long-standing heart disease, probably originating m childhood or 
at a tune when the bones arc soft and incompletely ossified. Bony bulging 
of the prccordium is usually due to mitral vahe disease or congenital heart 
disease In coarctation of the aorta the upper part of the body is well dc\c- 
loped in contrast to the thin legs Localized bulging of pari of the precordial 
area can rarely be due to a cardiac or ventricular aneurysm secondary to myo- 
cardial infarction (Fig 9 2) 

Backward bulge A depressed sternum (pectus cxcatutum) may give 
nse to physical signs in relation to the heart depending on the degree of depres- 
sion or backward bulge The apex beat tends to be displaced to the left 


Precordial flattening Flattening or retraction of the prcccrdium may be due to 
cardiac or extra-cardiac causes, the commonest causes being (t) old pericarditis or adherent 
(2) fibrosis o r collapse o f the lung, (3) scoliosis or Kyphoscoliosis this may 
also alter me position oT the apex thnlsl 


The apical thrust Inspection of the apex impulse is best done by tangential 
inspection of the chest wall, in a good light, with the patient sitting up and bent 
slighdy forwards or lying down The apical thrust is a ctrcumscnbcd systolic 
elsra^, an outward or fonvard movement of the chest wall, due to the sys- 
tohcmpactof the p ara- or luxta-apical area of the hearL I It is imporlanr^ 
note that tos thrust is due not to the apex proper but to /a small part of the 
jeftventc^ above and internal to the apex (juxta-apicdl thrust) The term 
cardiac impulse frequently used for this tlirust appears unsuitable as it tends 
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Normal apical thrust In health, the apical thrust is located m the fifth 
left intercostal space, one-half to one centimetre inside the left mid-clavicular 
line (Fig 9 3) It is usually three and a half inches (or seven to nine centi- 
metres) lateral to the rmdstemal line, a distance to be measured not circum- 
ferentially but tangentially The midclavicular line (not the mammary 
or nipple line) is a simpler and more reliable landmark than the midsternal line 
for describing the site of the apical thrust The normal apex thrust is limited 
or circumscribed to one interspace, being less than an inch in diameter 

Normal variations In infancy or childhood, the apical thrust may be 
located in the fourth left interspace In thin, narrow-chested and elderly 
subjects, it may be seen in the sixth interspace in a more medial position than 
normal In obesity, abdominal distension and during pregnancy, it may be 
displaced slightly outward and upward by the raised diaphragm 

The apical thrust is invisible in a fair percentage of healthy adults, particularly 
when recumbent Absence of the thrust therefore may be due to (1) the heart 
being situated behind a rib, (2) thick chest wall, (3) pendulous breast, or (3) em- 
physematous chest In some of these cases, the circumscribed normal thrust 
is replaced by a diffuse weak impulse When absent in recumbency, the 
thrust may be rendered visible by making the patient assume the sitting-up 
posture In children and thin-chested individuals with overactmg hearts 
or after exercise or excitement, the normal apical thrust may appear unduly 
prominent and diffuse or may even move towards the left with each heart beat 

Postural shift In a normal heart, the apical thrust displays considerable 
shift or change of location with alterations of bodily posture Mere tummg 
in bed from the left lateral to the right lateral position may shift the apex as 
much as one and a half to two inches A change from the recumbent to the 
upright position or even the taking of a deep breath may appreciably alter 
the position of the thrust Failure of the apical thrust to shift in this manner 
(with change of posture or on inspiration) is a sign suggestive of adherent 
pericardium 

Abnormalities of apical thrust These are best determmed by palpation 
However, the apical thrust must be observed for the followmg (1) presence 
or absence, (2) location, whether normal or displaced, (3) extent, whether 
localized or diffuse, (4) direction of movement during systole, whether out- 
ward or inward (thrust or retraction), (5) lack of mobility or fixation, and 
(6) other characteristics 

Qmte apart from normal variations, the apical thrust may display abnor- 
malities of position, extent or character of diagnostic value, in vanous diseases 
Its absence is also significant, especially in the young 

Displacement of the apex thrust An abnormal shift or displacement 
of the thrust may be due to extrinsic or intrinsic causes 
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Extrinsic or extracardiac causes may result m the heart h^\n^j]jishcd^T 
pulled from the side, or displaced upwards or downwards by pressure from 
'TETow or above Extrinsic causes may be (1) cxirathoracic, such a s scoliosi s, 
kyphoscoliosis or funnel chest, (2) mtratlioracic, such a s pleural cffusioiL or 
pneumothorax, which displacelhe apex thrust sideways, and aortic aneurysm 
or medicinal newgrowth, which push it downwards, or (3) intra-abdomwa!, 
such as ascites, meteonsm, massive abdominal tumour or advanced pregnancy 

Intrinsic or cardiac causes of displacement include various affections of 
the heart itself, the most important being disease, such as dextro- 

cardia, where the apical thrust is located on the right side instead of the left, 
and acquired disease, such as high blood pressure, aortic and mitral valve 
disease 


Apical shifts of cardiac origin are usually due to hypertrophy or dilatation 
of one or both ventricles In left \eniriailar enlargement, especially hyper- 
trophy, the apex thrust is usually displaced downwards and outwards, in 
aortic incompetence, it may be located m the sixth or seventh left interspace 
far out m the axilla In right ventricular enlargement, the apex thrust is usually 
shifted outward and is often diffuse 
Extent of the apical thrust The normal apex thrust is less than an 
inch m diameter and occupies not more than one interspace A dijfuscness 
of the thrust may be due to (1) thin chest wall, (2) retraction of lung from 
fibrosis or collapse, (3) ovcraction of heart from exercise, emotion, fever or 
thyrotoxicosis, or (4) hypertrophy or dilatation of heart Whilst m hyper- 
trophy the diffuse thrust is heaving and forcible, in dilatation it is feeble, 
flapping, tap-Iike or absent It is important to note that a diffuse thrust may 
arise m a forcibly contracting hypertrophied heart, as in aortic regurgitation, 
as well as m a weak, flabby or dilated heart, even the amplitude of thrust may 
be similar in the two instanced (5) In ventricular aneurysm and during the 
acute phase of myocardial infarction, the apex beat may appear diffuse, parti- 
cularly in a medial and upward direction 

Force of apex thrust The force of the thrust may be visibly increased 
m case of (1) thin chest wall, (2) retracted lung, (3) overacting heart, as m 
thyrotoxicosis, fever or dunng exertion, and (4) left vcntncular hypertrophy, 
as in hypertension or aortic regurgitation 

In left ventncular hypertrophy, the visibly forcible apex thrust may be 
accompanied by a mild indrawmg of the adjacent midprecordial area, giving 
rise to a “rocking” or “see-saw” movement of the precordium, the left ven- 
tncular rock 


Since palpation alone can decide decisively about the force of the apex thrust 
no deductions must be drawn about force from inspection alone 

Absence of apical thrust The cardiac causes of an invisible thrust arc 
(1) weak acUon of the heart, as m myocardial infarcUonor acute myocarditis, 
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^2) pencardial effusion, and rarely (3) dilatation of the heart 

Characteristic types of apex impulse The apex impulse on inspection, may be charactc- 
nstic enough to permit its immediate recognition and sigmficance The following types of 
apex thrusts are noteworthy in this regard 

Negative cardiac impulse (Skoda’s sign) It is a suckmg-in or retraction dunng systole 
of the apical region, erroneously regarded in the past as a sign of adhesive pencarditis It 
may be due to (1) overacting heart, wth apex situated behind a nb, (2) hypertrophied nght 
ventricle, with forward thrust in the midprecordial area and retraction of the apex, and 
rarely, (3) adhesive pericarditis, a diagnosis only justified when retraction involves both ribs 
and interspaces, (Broadbent’s sign) 

Round or dome-like apex impulse A characteristic, slow-nsing, prominent and rounded 
apex impulse, considered typical of aortic regurgitauon, is sometimes recognizable on ins- 
pection 

Bifid impulse A bifid or double thrust, with two consecutive thrusts of the apical area 
dunng each heart beat (visible apical reduplication), may be due to (1) bundle branch block 
with both thrusts vcntncular in ongin, or (2) presystolic gallop rhythm with one atnal 
and one ventncular thrust 

Other pulsations of the precordium These are best observed by tangential 
inspection of the precordial area, preferably with the patient recumbent and 
the examiner lowenng himself sufficiently to bnng his eyes level with the 
antenor wall of the patient’s chest (Fig 9 1) 

Physiological Diffuse pulsation In healthy, thin-chested individuals, 
overacting or hyperdynanuc hearts, during fever or after exercise, or with 
retracted lungs, a diffuse but mild pulsatory movement of the precordium, 
involvmg several interspaces, may be noted independently of the apex thrust 
It has been descnbed as a ivai^ or peristaltic cardiac impulse 

Physiological para-apical retraction In thm healthy subjects, a systolic 
retraction of the chest wall between the apical region and sternum, due to the 
sucking-in effect of nght ventncular systole, may be observed and mistaken 
for an abnormal apex thrust It is, however, situated medial to the true 
apex and is a retraction rather than an outward movement of the chest wall 

Left parasternal pulsation A systolic heaving of the midprecordial 
area, maximal between the thnd and sath nbs, and frequently involvmg the 
lower half of the sternal bone, is charactenstic of massive nght ventncular 
hypertrophy A central lift may also be due to systolic expansion of left 
atrium from mitral regurgitation If there is gross dilatation of this chamber 
there may also be some pulsations to the nght of the sternum and a rocking 
motion of the entire chest wall In left ventncular hypertrophy rotation of 
the septum may be so pronounced that the left ventncle may come to he be- 
neath the left antenor chest wall A heave in the left parasternal region may 
be due to left ventricular hypertrophy The clue is the absence of pulsation 
in the epigastrium A pericardial effusion sometimes gives nse to a cunous 
undulating appearance in the intercostal spaces to the left of the sternum 
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Rocking or seesaw movements of the precordium may be observed m 
massive hypertrophy of the nght or left ventricle In right ventricular hyper- 
trophy, an inward movement of the apex is associated with an outward move- 
ment of the midprecordium dunng systole, m left ventricular hypertrophy, the 
phenomenon is reversed 

Dipfuse systolic retraction a diffuse retraction of the precordial area, 
mvolvmg ribs and mterspaces, may be due to (1) tricuspid regurgitation, 

(2) adhesive pencarditis or (3) aortic incompetence 

Transitory prtcordial or para- apical pulsation A local area of pulsation, medial 
to and above the apex thrust, may appear transitonly, for a few days, in case of recent myo- 
cardial infarction 

Herzctoss a massive outward pulsation of the entire or major part of the precordium 
dunng systole, usually associated with massive hypertrophy of the heart m a thm-chested 
individual 

Other pulsations of the chest wall High thoracic pulsations Pulsations 
of the upper part of the chest, often better seen than felt, are usually indicative 
of disease When observed in the second right mterspace or behind the 
upper part of the sternum (upper sternal pulsation), they are indicative of (1) 
aneurysm of the ascending or transverse part of the aortic arch, (2) dilatation 
of the aorta, or (3) aortic regurgitation In the later stages of an aneurysm, 
a rapidly growing, massive prominence or bulge (Fig 9 4) with expansile 
pulsation may appear in the same area and eventually lead to fatal termmatioii 
from external haemorrhage 

Pulsations mvolvmg the second or third left mterspace may be due to (1) dila- 
tation of the pulmonary artery or conus, as in case of patent ductus arteriosus, 
and septal defect, mitral stenosis or aneurysmal dilatation of pulmonary 
arteiy, (2) retraction of the left lung from fibrosis or collapse, and rarely 

(3) aneurysm of the descending thoracic aorta 

Massive pulsatory thrusts of the chest wall These may be observed 
m cases of massive cardiac hypertrophy In massive left ventricular hyper- 
trophy, the left thoracic wall may move outward and the n^t wall inward 
dunng systole, the movements being reversed in diastole In massive right 
\entriailar hypertrophy, the antenor thoracic wall may be pushed forward 
and the lateral walls inward dunng ^stole In massive enlargement of the 
right atrium, as m advanced tncuspid valve disease, the right lateral wall may 
be pushed outward dunng systole 

Localized negative pulsations This sign refers to a systolic mdrawing 
or retraction of the tenth and eleventh interspaces, on the left side, m the 
scapular or postenor axillary Ime Though considered diagnostic of adhesive 
pericarditis, it may occur also in the case of cardiomegaly or an unduly thin 
chest m a normal mdividual, although if the ribs themselves are pulled in 
with systole (systolic retraction) the diagnosis of adhesive pericarditis is 
confmned (Broadbent’s sign) 
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Pulsations of sternoclavicular joint and sternum (1) Pulsatioas of 
the right sternoclavicular joint may suggest a right sided aortic arch (2) 
Pulsation of either sternoclavicular joint occurs in aortic dissection or aneu- 
rysm (3) Systolic outward pulsation of upper half of sternum is generally 
due to aneurysm of the ascending aorta 

Pulsation to the right of sternum may result from a dilated and unfolded 
or frankly aneurysmal ascending thoracic aorta, rarely it may be due to a 
large right atnum 

Pulsations in atypical situations These may be observed anywhere 
on the chest wall, including the back These are observed in the case of 
(1) empyema necessitas, a local pulsatile swelling over the lateral aspect of 
the chest wall in case of empyema, (2) highly vascular tumour, such as lympho- 
sarcoma, (3) aneurysm of the descending thoracic aorta, in the back (Fig 9 5), 
(4) aneurysm of the innominate artery (Fig 9 6), in the supraclavicular region 
or upper part of thorax, and (5) coarctation of the aorta, with prominent and 
pulsating vessels in the interscapular and intercostal regions, best seen with 
the patient bent forwards and arms hanging down (Suzman’s sign) 

Extrathoracic pulsations Pulsations of the suprasternal notch, carotid 
arteries, jugular veins and epigastrium must be routinely looked for during 
inspection, as they may afford information of diagnostic value 

Suprasternal' or episternal pulsation (Fig 9 3) A pulsation m the 
suprasternal notch is a fairly common finding, even in apparently normal sub- 
jects It may be seen m health if patient is elderly and kyphotic or may be due 
to (1) overacting or hyperdynamic heart, (2) anaemia, (3) aneurysm of the aorta, 
(4) dilatation of the aorta, as in atheroma or syphilitic aortitis, (5) raised or 
uncoiled aorta, as in hypertension, (6) elongation and flexion of the innominate 
artery, (7) anomalous nght subclavian artery, or (8) thyroidea ima artery 

Pulsations of the vessels. 

Jugular venous pulse. Observation of the form of the venous pulse and the 
level of venous distension can supply important information 

Engorgement and visible pulsation of neck veins may be observed even 
normally in the recumbent position, but are certainly abnormal when ob- 
served above the level of the manubnum sterm in the sitting up or semipropped 
(45° from horizontal) posture They are indicative of a raised jugular venous 
pressure (J V P ) Veins observed, as a rule, in the neck, or eitiher side are 
(1) the external jugular vein, which is qmte superficial and therefore clearly 
observed, and (2) the deep-seated internal jugular vein, best seen as a pulsation 
beneath the sternocleidomastoid muscle 

The normal jugular venous pulse Pulsation in the superficial jugular veins 
and over the jugular bulb is a normal phenomenon The venous waves are 
most accurately reproduced in the internal jugular vein which is in direct 
fine with the nght atnum In order to observe the jugular pulse, the patient 
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Fig^ 7 Relationship of electrocardiogram, jugular ^'cnous tracing and phonocardiogram 
to the haemodynamics of the nght heart (A) Atnum contracting, valve open and a \sa\c 
(B) Atnum relaxed, filling, valve closed and v trough (Q Atnum t^nsc, filled, vaUc closed 
and V wave (D) Atnum emptying, valve open and > trough The c wave is an artifact 
transmitted from the carotid pulse 

should be lying comfortably either flat or with a pillow under i)).e head 
The examiner should look carefully at the lower neck of the side under ins- 
pection just lateral to the clavicular head of the stemomastoid muscle for the 
double outward pulsation of the normal venous pulse Since the pulsations 
are outward, a convement method of observing the venous pulse is to look 
at the patient full face, with the head of the patient m the xmdlme position, 
and simultaneously palpating the opposite carotid artery ^vlth the thumb 
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Absence of pulsation may mean either that the vein is fully distended and the 
top of the column of blood lies within the head, or the vein is collapsed and the 
top of the column lies within the chest To find this out, press a finger lightly 
over the lower end of the jugular vein If the vein fills, it suggests that the 
venous pressure is too low to be recorded and the jugular pulse may be assumed 
to be normal If the vein is not rendered visible due to elevated venous pres- 
sure, the patient should be made to sit up when the top of the column of blood 
may become visible 

Venous pulsation m the neck is the only climcal method available for deter- 
numng atnal activity It is not due to the speed of a pulse wave, as in the 
case of artenal pulsation, but to an alternate filling and emptying of the vein 
with blood, caused by pressure and volume changes wthin the atnunu Venojjs 
pulsations must be distinguished from pulsations of the carotid arteries 

The venous pulse is due to vanations m the volume of the veins of the neck 
caused by a greater or lesser filling, which is dependent on the oscillations of 
nght atnal pressure dunng the cardiac cycle (Fig 9 7) It consists of three 
mam waves or crests, A, C and V, the summits of which are presystohc, systolic 
and diastolic m time, and two negative waves or troughs, X and Y 


Differentiation of venous from arterial pulsation Since the internal 
jugular vein hes deep to the stemomastoid muscle, its pulsations are often 
confused wth those of the common carotid artery A staking pulsation in 
the neck, when associated with small pulse at the wnst, almost always sug- 
gests a venous rather than an artenal pulsation Sinularly the presence of 
marked venous engorgement elsewhere m the body favours neck pulsation as 
being venous The following table gives the essential differences between 
venous and artenal pulsations 


Jugular venous 

PULSATION 


Carotid arterial 

PULSATION 


1 Position 

2 Visible or palpable 

3 Wax e form 

4 Timing 


5 Effect of compression 
of vessel 

6 Effects of respiration^ 
posture and abdominal 
compression 

7 Valsaha manoeuvre 


Pulsation more lateral 
Better seen than felt 
Multiple gentle pulse waves 
The first venous wave precedes 
the carotid pulse upstroke, 
the second wave follows the 
carotid pulse 

Light pressure over the vein 
at the root of the neck will 
clunmatc the pulsation 
Venous pulse is decreased with 
inspiration or sitting up, and 
exaggerated with expiration, 
lying down or abdominal 
compression 

Distension of neck vein in- 
creases 


Pulsation more medial 
Better felt than seen 
Single bncf pulsation 
Coincides with ventricular 
systole 

Much greater pressure over 
the artery is required to 
eliminate the pulse 
Unaffected 


No effect 
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Abnormal jugular pulsation Exaggeration of the A wave is the com- 
monest abnormality of the venous pulse The A wave in the nght jugular 
vein can be identified by palpation of the left carotid artery The A wave 
just precedes the carotid pulse Alternatively the examiner can auscultate 
the heart while lookmg at the jugular venous pulse, the first sound occurs on 
the descending hmb of the A wave Common alterations in the jugular 
venous pulsations with their chmcal sigmficance are presented m a tabulated 
form below 


Abnormal venous wave Clinical signihcance 


A wave 
Absent 

Fused (with C wave) 
Exaggerated 

(Giant A 'wave, venous Cor- 
ngan pulse) 


Cannon waves 

(Special form of giant A wave 
in early systole) 


Nu/i conducted 
X WAVE 
Absent 
Large 

V Wave 

Large (Fused CV waves, 
regurgitant wave) 

Y 'WAVE 

Shw descent 
Prominent rapid descent 
(due to sudden release of 
blood damped back m left 
atnum during vcntncular 
systole) 


Declines in nght heart failure, disappears with atnal 
fibnllation, and A-V junctional rhythm (some cases) 
Supravcntncular tachycardia 

(1) Due to right atnal contraction against increased 
resistance tricuspid stenosis or atresia 

(2) Abnormal compliance of nght ventricle Pulmonary 
stenosis, pulmonary hypertension 

Right atnal tumor or thrombus Ebstein’s disease / 

(3) Hypertrophic obstructive cardiomyopathy / 

(4) V^vular aortic stenosis (sometimes) / 

(5) Pencardial effusion, constnctivc pcncarditis, restne- 

tivc cardiomyopathy ^ 


Occur whenever nght atnum contracts against a closed 
tricuspid valve / 

(1) Isolated Ventricular ectopics / 

(2) Regular j 

(a) At normal heart rate Nodal rhythm/ sinus 

rhythm \vith long P-R interval / 

(b) At rapid heart rate Supravcntncular tachycardia 

especially nodal / 

(3) Irregular / 

(a) Slow rate Complete heart block j 

(b) Rapid rate Vcntncular paroxysmal pchycardia 
Atnal tachycardia or atnal flutter with blo/k 

Tricuspid regurgitation / 

Constnctive pencardiUs, rcstnctivc cardiomyopathy, 
atnal septal defect (sometimes) 

Tncuspid regurgitation 


Tncuspid stenosis 
^ded by regurgitant systolic ^avc Tncuspid regurgiia- 

Not prided by regurgitant systolic wave Constnctivc 
pencarditis (Fnedreich’s si/n, diastolic dip), restnctive 
cardiomyopathy, severe heart failure 


T 
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Jugular venous pressure (J V P ) The sternal angle is the most widely used 
and satisfactory point from which to measure the jugular venous pressure, 

since it roughly corresponds to the 
level of the rmd-nght atrium and 
represents approximately the norm- 
al pressure, whether the body is hor- 
izontal or erect or in any intermedia- 
te position The pressure IS expressed 
in terms of centimetres for the verti- 
cal distance between the top of the 
column of blood and the sternal ang- 
le dunng quiet respiration (Fig 9 8) 
For chmcal estimation of jugular 
venous pressure the patient must be 
propped up at an angle of 45° with 
the head in a relaxed position since 
the internal jugular vein is situated 

deep to the stemomastoid muscle Rotation of the head shghtly away from 
the side under observation may help to make the vein more prominent The 
level to which the internal jugular vein is distended, or the height to which 
the pulsations ascend is the actual height of venous pressure If the pulsations 
cannot be seen at 45°, the head should be lowered to 30° If the veins appear 
distended when the patient is in a horizontal position, but are collapsed and 
not visible at 30° elevation, the venous pressure can be said to be normal 
If the venous pressure is very high, the patient has to be propped up in a sitting 
position The upper hmits of normal pressure at various degrees of head and 
trunk elevation are recumbent + 2 cm , 30°-|-3 cm, 45°-4-4 5 cm, and 
upnght level of suprasternal notch 

If the upper level of the pulsation is not visible even m the sitting position, 
venous pulsations can be seen behmd the angle of the jaw and may be trans- 
imtted even to the ear lobes 

It IS necessary to exarmne the veins on both sides of the neck Occasionally 
only the left jugular vein is seen to be distended This may be seen especially 
in older subjects with atherosclerosis due to pressure of the dilated aortic 
arch on the left innommate vein 

The external jugular vems are less reliable for estimation of venous pressure because 
(a) They possess venous valves which are not found in the internal jugular veins The level 
to which the internal jugular vem is distended is therefore the nght atnal pressure (b) The 
external jugular vein shows delayed appearance of the wave form because of narrow vessel 
diameter (c) The external jugular veins are prone to undergo kinking, and may give a falsely 
high value of venous pressure (d) In presence of severe cardiac failure, a low pressure 
reading may be obtamed because of a Ventun effect where the vem joins a larger vessel throu^ 
which there is rapid blood flow 



Fig 9 8 Qinical assessment of jugular 
venous pressure 
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Gaert/:erVme//iD(/ utilizes a prominent antecubital or Superficial hand vein for the mcasu- 

rement of venous pressure The arm is raised, with the patient recumbent until the vein 
collapses The height of the collapsed vein above the level of the nght aunclc represents 
venous pressure Visible engorgement of the veins over the undersurface of the tongue, 
m the sitting up posture, is also evidence of a raised venous pressure (May’s sign) 

Causes of elevated venous pressure (1) Jugular venous hypertension 
(Fig 9 9) IS the earliest evidence of general systemic congestion m cardiac 
failure (2) Obstruction or pressure on the superior vena cava of an aortic 
aneurysm, mediastinal tumour or lymphoma While venous engorgement of 
heart failure is associated with oedema of legs and hepatomegaly, that of 
supenor vena caval ongin is associated with visible distension of collateral 
veins over the upper part of the chest (3) Hyperkinetic circulatory states 
due to fever, pregnancy, anaemia, artenovenous aneurysm, thyrotoxicosis 
or advanced disease of the liver, increased blood volume as in pregnancy and 
acute nephntis or large intravenous infusions, bradycardia, increased intra- 
thoracic, intra-abdominal or mtrapencardial pressure, and tncuspid stenosis 
(4) Reduced volume capacity of RV Pericardial effusion or constnctive 
pericarditis, endomyocardial fibrosis, right ventricular tumor, bulging of 
ventncular septum (Bemheim effect), and obstructive cardiomyopathy (5) In- 
creased blood volume especially when resulting acutely as m overhydration 
with infusions, acute nephntis, steroid therapy (6) Raised intra-pleural and 
mtra-abdommal pressure — large pleural effusion, tight abdominal binders, 
pregnancy 

Transient engorgement or distension of neck veins, indicative of raised venous 
pressure, may be due to physiological causes, such as exercise, coughing, expi- 
ration and raised mtra-abdommal pressure from a tight belt or bmder 

Persistent xmxlateral engorgement of the jugular vein in the absence of dysp- 
noea IS due to impaired venous inflow into the nght side of the heart and 
suggests constnctive pencarditis, tncuspid stenosis or obstruction of supenor 
vena cava In supenor vena caval obstruction, the liver is not congested 
and the venous pressure is raised only in the upper part of the body Uni- 
lateral distension of the neck vein may be due to local obstruction or pressure 
on a vein or to the syndrome of kinked innominate vein, usually secondary 
to pressure from a high and tortuous aortic arch at the origin of the common 
carotid artery The vein should be observed after massaging it to see if it 
fills from below 

Hepato-jugular reflux With the patient breathmg normally, firm, 
sustained pressure is applied over the nght upper abdominal quadrant for 
about one minute (if the hver is tender pressure should be exerted elsewhere 
over the abdomen) The reflux is positive if the veins get distended and the 
level of venous pulsation rises more than 1 cm m the neck The abdommal 
compression test may reveal latent elevation of venous pressure It also helps 
to differentiate venous from artenal pulsation in the neck 
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Inspiratory distension of neck veins {KussmauVs sign) is an exaggeration of 
normal venous filling on inspiration In health the compliance of the nght 
heart is such that the increased venous return on inspiration is accepted with- 
out sigmficant pressure change In chrome constrictive pencarditis or cardiac 
tamponade, severe congestive heart failure, or constnctive cardiomyopathy, 
the right heart compliance is reduced, increased venous return being reflected 
by increased venous filling of neck veins 

Expiratory increase in venous pressure may occur in some cases of bronchial 
asthma and chrome obstructive pulmonary disease 

Arterial pulsations 

Carotid pulsation “Dancing" carotids Massive pulsation of the 
neck artenes, the so-called dance of the artenes, is commonly observed in 
cases of aortic regurgitation (Corngan’s sign) This may be severe enough to 
cause 'Visible movement of the ears or head with each beat of the heart (Alfred 
de Musset’s sign) 

Visible pulsations of the neck artenes of a lesser order may be seen in cases 
of hypertension, thyrotoxicosis, anaerma, systermc artenovenous fistula, 
coarctation of aorta and in thin and nervous individuals Pulsating carotids 
are usually indicative of a wide artenal pulse pressure 

Absence or diminution of pulsation of the carotid and subclavian artenes, 
associated with normal pulsation of the femorals (so-called reversed coarcta- 
tion) IS a charactenstic finding of Takayasu’s disease or the so-caUed “pulseless 
disease” Poor pulsation of one or both carotid arteries may be caused by 
aortic stenosis or carotid insufficiency The opposite condition of normal or 
increased arterial pulsation m the neck with poor or absent femoral pulsation 
IS encountered far more commonly in cases of coarctation of the aorta 

A kinked carotid artery may give rise to a small pulsatile oval swelhng visible 
above the nght clavicle in females with hypertension, atheroma and kypho- 
scohosis Prominent pulsation on the nght side of the neck, m hypertension, 
IS sometimes referred to as Rowntree’s sign A kinked carotid artery m a 
male is suggestive of coarctation of aorta 

Carotid swell Obstruction of the aorta in coarctation may result in excessive 
carotid and subclavian pulsation 

Epigastric pulsation Pulsation in the epigastnum is common It is 
important m diagnosis Points to note about such a pulsation are (1) whether 
it IS stnctly systohe (synchronous with the apex thrust) or delayed (occumng 
after the thrust), (b) whether this pulsation is a thrust or retraction, (c) whe- 
ther situated high up and close to the xiphistemum or low down near the 
umbihcus, and (d) whether central or to the nght or left of the midhne 
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An epigastnc pulsation may be cardiac, aortic or hepatic in ongin The 
cardiac type may be due to a hypertrophied nght ventnclc as in mitral stenosis, 
or a displaced cardiac apex as m massive left-sided pleural effusion It 
occurs S3Tichronously with the apex thrust, is more of a retraction than a thrust, 
and IS located high up in the epigastnunL The aortic type may be due to 
(a) nervousness associated with a thin abdominal wall, (b) normal aortic 
pulsation transmitted by an abdominal lump or tumour, such as a malignant 
pylorus or an enlarged liver, or (c) an aneurysm of the abdominal aorta The 
aortic type of pulsation occurs soon after the apex thrust, is a forward move- 
ment of the abdominal wall and is located low down in the cpigastnum The 
hepatic type of pulsation is rare and due to an enlarged and pulsating hver, as 
m tncuspid regurgitation or stenosis It usually occurs soon after the apical 
thrust, and is associated with a palpably enlarged and pulsating h\cr 

Distended subcutaneous arteries Dilated and tortuous superficial arteries 
under the skin of the chest and back are a charactensUc feature of coarctation 
of the aorta, and are due to the development of an anastomotic or collateral 
circulation The vessels, which display visible and palpable pulsations together 
with thrills and murmurs, are most obvious in the intcrscapular and infra- 
scapular regions of the back, particularly with the patient bending forwards 
and the arms hanging down by the sides (Suzman’s sign) 


PALPATION 


OBJECT 

The value of palpation is only second to that of auscultation 
METHOD 

For palpation, the patient, stopped to the waist, is first examined sitting or 
standing, preferably bent slightly forwards The apex beat is more easily 
palpable in this position than m the supine position The examiner stands 
or sits on the nght of the patient and places the palm of his hand (Fig 9 10) 
which must be warm, on the area under'investigation After palpating with 
the open hand (palmar palpation) both with hght and heavy pressure, further 
details about localization and character of pulsations are determined with the 
tip of the index finger or the tips of the second and third fingers of the nght 
hand (digital palpation) (Fig 911) 

The same procedure is then repeated with the patient recumbent In special 
cases, as for instance for detenmnmg the mobihty of the apex, palpation may 
be earned out in several different posiUons In female patients, it often proves 
necessary to manually displace the breast upwards or upwards and outwards 
lor a proper palpation of the apical thrust 
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SCHEME OF EXAMINATION 

Palpation includes a systematic examination of the following (1) the apex 
beat and the detection of the character of the cardiac impulse, (2) other 
pulsations over the chest, neck or epigastnum, (3) thrills, (4) fnction rub 
or fremitus, (5) palpable sounds, and (6) tracheal tug 

Apex beat DfenNixiON It has been customary to define the apex beat 
or apical thrust as the lowermost and outermost pomt of distinct cardiac 
pulsation Such a defimtion is not entirely satisfactory In view of the 
contour of the chest wall and its relation to the heart, an underlymg pulsation 
(such a§ the pulsation of the apex), when commumcated or transmitted to the 
chest wall, may be appreciable for some distance outside the true or anato- 
mical site of pulsation The outer border of the commumcated pulsation is 
then likely to be erroneously regarded as true apical pulsation 

The apical impulse has been alternatively defined as the pomt of maximum 
impulse or thrust (P M I for short) In view of the fact, however, that in 
certain diseases, such as aortic aneurysm, the point of maximum pulsation may 
be located well away from the true apex, this defimtion also appears unsatis- 
factory 

For these reasons, the apical thrust is best defined as the lowermost and outer- 
most point of the cardiac impulse, which imparts a perpendicular thrust to the 
palpating finger This defimtion seems to conform most closely to the true 
position of the cardiac apex 

Force and character of the cardiac impulse The apex beat as well 
as the other pulsations of the chest are usually better felt in children and young 
individuals than in the middle-aged or elderly This is because, in the former, 
the size of the heart in relation to the capacity of the chest is greater, the diaph- 
ragm higher and the thickness of the covenng lung tissue and mtegument 
less Palpability of the apex impulse is greater in thm-chested and asthemc 
individuals, especially in those with overacting hearts, than in the fat or the 
emphysematous 

Normal apical impulse The features of the normal apical impulse are 

(a) It does not exceed half the distance between rmdstemal and nudaxiUary hnes 

(b) It occupies only one nb interspace (c) Its outward movement does not 
persist beyond early systole 

Abnormal apical impulse. 

Heaving or sustained apical thrust In left ventncular hypertrophy asso- 
ciated with systolic or pressure overload as in aortic stenosis or systermc 
hypertension, the apical thrust is a heaving, thrusting, resistant sensation 
(the palpating finger being lifted slowly) This is because the stram on the 
ventncle dunng systole results in a concentric hypertrophy of the left ventncle 
without much increase m volume 
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ffyperdynavuc (forceful) thrust Such a tlirust suggests diastolic or How 
overload of the left ventncle as m mitral or aortic incompetence, patent ductus 
arteriosus or ventricular septal defect This is because overfilling and distcn* 
Sion of the left ventncle occurs in diastole resulting in eccentric hyj>crtrophy, 
that IS, hypertrophy and dilatation with cardiomcgaly 

Suappy or slopping opex beet In an overacting heart, as in thyrotoxicosis, 
fevers and after exercise or excitement, especially when associated with a thin 
chest wall, the apical tlirust may become snappy or sudden and forcible Such 
a thrust can be distinguished from a heaving apex thrust by its suddenness 
or rapidity of outgoing movement and by its greater amplitude (hyperdynamic 
thrust) 

Tapping apex beat In mitral stenosis, the apex beat is felt as a sharp sys- 
tolic tap, shock or rap, the palpable equivalent of the first heart sound This 
IS often described as a short, snappy or humed apex thrust, or closing snap 
of the mitral valve 

The “tapping"’ nature of the apex impulse in mitral stenosis is altnbutablc 
to two factors (a) A shortening of the outward systolic thrust of the left 
ventncular apex, the latter being normally caused by the momentary recoil 
of the left ventncle against the chest wall dunng ejection of blood into the 
aorta In mitral stenosis, the left ventncle, receiving less blood as it does 
from the left atnum and not being hypertrophied, the systolic thrust is abbre- 
viated or shortened (b) The normal slow, outward wave (surge) or movement 
of the left ventncle dunng diastole (as it swells W7th blood) is reduced or absent 
m mitral stenosis, because of reduced ventncular filling It is this combination 
of a short systolic thrust and reduced ventncular filling dunng diastole that 
gives the apex impulse its sharp, short and tapping nature in mitral stenosis 
In some cases of mitral stenosis, even when “tight” or “severe”, the apex beat 
may appear normal or even exaggerated This is due either to a massive or 
aneurysmal left atnum pushing the left ventncle forwards, or to nght ventn- 
cular dilatation and failure ^vlth a hyperdynamic heart In mitral regurgita- 
tion, on the other hand, it is hyperdynamic or heaving and laterally displaced 


Absent or impalpable apex impulse Impalpability of the apical impulse 
may be due to (a) Thick chest wall or obesity (b) An ovcrl>ing nb (c) 
Pulmonary condiUons such as emphysema (d) Pcncardial effusion A 
definite apex beat demes the presence of much fluid except m the unusual case 
where a large effusion is enUrely postenor (0 Constnctivc pericarditis 
(g) Displaced apex beat Before deciding that the impulse is not palpable, 
dextrocardia congemtal or acquired, or displacement due to thoracic deformity 
or pulmonary conditions such as pneumothorax or fibrosis of the lower lobe 
of the nght lung should be excluded by palpating on the opposite side 


Double impulse A bifid, double or duplicated impulse is better felt than 

uon ^resystohe gallop The forceful atnal contrac- 

uon needed to fiU a failing left ventncle will produce a palpable prcsystoUc 
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thrust The additional thrust makes the cardiac impulse begin before systole 
and produces a sensation of hesitation on the nse, in severe cases a distinct 
double impulse can be felt (b) Protodiastolic gallop The extra beat follows 
closely on the second sound and may be palpable as a diastohc thrust (c) 
HO CM A double impulse in hypertrophic obstructive cardiomyopathy is 
caused by a large atnal contraction However m some patients with this 
condition a second late systolic impulse occurs as left ventncle emptying is 
obstructed in the middle of systole (d) Constrictive pericarditis Here a 
thrust IS noticeable in early diastole at the time of the third sound as rapid 
ventricular filhng comes to an end As the usual systolic thrust is reduced in 
this condition, it may become the main feature of the cardiac impulse (e) 
L V aneurysm Impulses distinctly separate from one another may be pro- 
duced by a left ventncular aneurysm (f) Normal Rarely a normal third heart 
sound can be felt particularly in pregnancy (g) Miscellaneous Double 
apical thrusts with both impulses occumng in systole, are strongly suggestive 
of HOCM but they may also occur in some cases of myocardial infarction, 
angina pectoris, or the systolic chck syndrome associated with prolapse of the 
mitral valve into the left atnum 

Retractile apex impulse In constnctive pencarditis the apex moves in- 
wards dunng systole, or there is retraction of the apex because the pencardium 
IS adherent to the chest wall so that decrease in size of the ventncle will be 
transmitted to the chest wall and the thickened pencardium will not allow the 
forward movement of the apex 

Paradoxical apex impulse Outward movement of some part of the pre- 
cordium, often over the apex of the heart, occurs when there is a ventricular 
aneurysm which fills and expands dunng systohc contraction of the ventncle 

Feeble impulse In senous myocardial disease such as acute myocarditis or 
myocardial infarction the apex impulse may become difiuse and feeble 

Confluence or fusion of apex impulse with another area of pulsation over the 
precordium, this simulating a medial or upward extension of the apical impulse, 
may occur as a transient finding in acute myocardial infarction. 

Myotonic impulse An undue slowness or lag of downward movement 
dunng diastole may be noted in ventncular aneurysm of the heart 

Mobutty The mobility of the cardiac apex can be assessed by determining its location 
in vanous positions of the body, such as the nght and left lateral positions, upnght and 
recumbent positions, and dunng phases of deep breathing 

2 Palsations at abnormal sites Other pulsations of the chest, neck and 
abdomen, already discovered by inspection, are now confirmed and studied in 
greater detail with the help of palpation Although the amphtude and extent 
of a pulsation are often better seen than felt, its force and character are better 
appreciated by palpation 


16 
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Right ^T^rrRICULAR “heave” or “slap” Depending on. hypertroph> or 
o\eraction of the nght \entncle, pulsation in the midprecordaal or left para- 
sternal area (best felt with the breath held in expiration) may display either 
(a) a slow and hca\ing pulsation in case of h>T>enrophy (nght ^ent^cuIa^ 
hea\e), or (b) a sudden, forcible or tumultuous pulsation m case of overaction 
of the heart (nght ventricular slap) By observing the duration and quickness 
of the lift. It may be possible to distinguish chmcally betv^een flow and pressure 
loads of the n^t \entncle In the flow load type of impulse e g. in atnal 
septal defect (uncomplicated) there is an outward mo\ement of the left para- 
sternal area which is quick and slightly sustained but onl> dunng early sj^stole 
This outwurd ino\ement is followed as a rule by a retraction of the parasternal 
area dunng the rest of s> stole In the pressure load type of impulse (in mode- 
rate to severe mitral stenosis) there is a sustamed parasternal lift throughout 
s> stole In eariy or mild cases of mitral stenosis the “slapping” apex beat is 
associated with httle or no nght ventncular lift. 

Pulsating until An expansile pulsation of the liver, in case of Incuspid 
rcgurgitatiou or stenosis, resulting m one vanety of epigastnc pulsation, is 
usually obvious on palpatiom The expansile nature of the pulsation can be 
elicited either by (1) biinanuall> palpating the hver with one palm held over its 
antenor surface and the other over its posterolateral surface, or (2) by firm 
pressure with the two palms over the antenor surfaces of the nght and left 
lobes respectively, or (3) by firm pressure of the closed fist against the lower nbs 
overlymg the antenor surface of the hver 

Pulsations to the right of the sternum may be due to an unfolded aorta or 
aneurysiiL 

Arterial pukations due to enlarged collateral arteries m coarctation of aorta 
can be seen and felt particularly in the mlerscapular regions (best observed 
when the patient bends forward with the arms dependent), along the nbs, and 
just lateral to the stemum. 


3 Thrills. Deftsttion A thrill may be defined as a vibratory sensation 
or tremor ongmatmg in the heart or aorta, and transmitted to the palpating 
hand through the chest walk A thnll can be compared to the sensation expe- 
ncnced by the hand when placed over the throat of a purring cat, a feature 
appreciated by Lacnnec when descnbmg the presystohe thnll of mitral stenosis 
as fremissement cataire” A thrill is of httle diagnostic value, being m- 
vanably associated with a loud murmur In case of a very loud or diffuse 
murmur, the site of the thrill may serve to detennme the point of maximum 
locatotion of the murmur The tunmg of a murmur vithm the cardiac cvcle 
may be facihtated by attention to the thnll, w henever present A thnll without 
a murmur is usually not a thrill at all, being due to vibration of the chest wall 
through some other cause (e g loud first sound) Difi-use thnlU are suggesUve 
of \ cry loud murmurs 
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The use of the word thnll has been unfortunately extended to include a host of unrelated 
phenomena such as the “fluid thnll” of ascites, “hydatid thnll” of hydatid cyst, “vascular 
thnll” of artenovenous fistula, “thyroid thnll" of toxic goitre 

Mode of production The production of a thnll depends on the passage 
of blood through a narrowed or stenotic valve leading to the formation of 
eddies in the blood, thus setting the surrounding structures into vibration 

Method of palpation A thnll may be felt best either with the palm of 
the hand, the ulnar border of the hand or with the fingers ThnUs are often 
appreciated best with the heads of the metacarpal bones They are usually 
felt better with hght than with heavy palpation In case of doubt a thnll may 
be rendered more obvious by change of position, exercise which accelerates 
the flow of blood or forced expiration which brings the heart closer to the chest 
and retracts the lung ' Whilst the thnll of aortic stenosis is usually best felt 
in the “sitting up and leamng forward” position, that of mitral stenosis is as a 
rule best appreciated in the left lateral decubitus 

Noteworthy features It is worth remembenng that thrills are much 
less common than murmurs, are usually associated with low frequency or 
harsh murmurs, and are common with stenotic or obstructive rather than 
regurgitant murmurs Thnlls maximal at the base are usually systolic whilst 
those at the apex are usually diastolic In rare cases, a thnll is present without 
an audible murmur, this is usually due to the latter being of very low pitch 

The shock or tremor imparted to the chest wall by an overacting heart with 
a thin chest wall may be erroneously diagnosed as a thnll The diagnosis of a 
thnll is only justified when it shows (a) a defimte sense of vibration, (b) a 
moderate length or duration, and (c) an accompanying murmur In the case 
of the hyperdynamic impulse, the tremor or vibration of the chest which may 
simulate a thnU is coarse and lUsustained (better desenbed as an apical or 
cardiac shudder rather than “thnll”) A short systolic thnll may at times 
be felt above the right clavicle in perfectly healthy individuals 

Characteristics The mam features to study about a thnll are (1) the 
site of maximum palpabihty, (2) its extent, and (3) its timing in relation to the 
cardiac cycle These determine its sigmficance The “tinung” of a thriU is 
best earned out with the apical thrust A thnll that occurs synchronously 
with the thrust or dunng the outward movement of the apex is systolic, a 
thnll asynchronous with the thrust or occumng dunng the retraction or in- 
drawing of the apical area is diastolic, a thnll that just precedes the thrust 
IS presystolic In case of the apical thrust being impalpable or feeble, the thnU 
may be timed with the systohe pulsation of the carotid artery in the neck 

Much time should not be spent in tinung a thnU It is easier to time the 
accompanymg murmur If more than one murmur is present, the louder 
one IS responsible for the thnU 
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Significance. The significance of a thrill greatly depends on the (aus- 
cultatoiy) area in which it is felt best A thnU in the mitral or apical area 
may be either diastolic or systolic A diastolic thnll m this area is always 
due to mitral stenosis A systolic thnll may be felt at limes m the apical area 
in cases of mitral regurgitation or aortic stenosis A thnll m the apical area 
IS usually best felt in the left lateral decubitus 

A thnll m the second right space is usually sysfohe, and due to aortic stenosis, 
or aneurysm of the aorta, a diastolic thrill may rarely anse in the aortic area 
from aortic regurgitation A thnll in the aortic area is usually best felt with 
the patient sitting up and leaning forwards 

A thnll in the second left space is usually systolic or continuous A systolic 
thnll IS commoner and may be due to pulmonary stenosis, patent ductus 
artenosus or atnal septal defect A continuous thrill may be due to patent 
ductus artenosus or artenovenous aneurysm Rarely, a diastolic thnll anscs 
in this area from aortic regurgitation 

A thnll felt m the third and/ourr/i left interspaces is usually systolic and due 
to ventncular septal defect A thnll in the tricuspid area, either systolic or 
diastobc, may be due to tncuspid regurgitation or stenosis A tncuspid thrill, 
unlike all other thnlls, is accentuated by deep inspiration 

It IS not uncommon particularly m thin nervous individuals to palpate a 
coarse vibration which may simulate a thnll, but if there is no murmur accom- 
panying the palpatory sensation, it should be considered normal 

A noncardiac thrill over the chest or neck may be due to (1) thyrotoxicosis 
(vascular thnll over the thyroid), (2) vascular malignant tumour, (3) arteno- 
venous aneurysm or (4) collateral circulation m case of coarctation of the aorta 

4 Palpable mb or fnction fremitus In acute or dry pcncarditis, the 
rubbing together of the pencardial layers is usually attended by charactenstic 
friction sounds on auscultation In some cases, the fnction is both audible 
and palpable, m which case, the sense of vibration imparted to the hand may be 
termed a palpable rub or fnction fremitus A pencardial rub is usually best 
felt in the midprecordial area 


5 Palpable heart sounds (a) Accentuated heart sounds and ^ahe opening 
sounds may be felt by the palpating hand (i) Mitral tap In mitral stenosis 
the loud and snappy first sound is felt as a tapping apex impulse (u) Palpable 
opening snap The opening snap of the mitral valve in mitral stenosis may be 
felt as a short clicking impulse just internal to the apex beat (in) Diastolic 
shock In pulmonary hypertension as from mitral stenosis the second sound 
can be felt m the pulmonary area as a diastohc shock, while in systemic hyper- 
tension the loud second sound (Traube’s sign) and in syphiUtic aortitis the 
tambour-hke second sound may be palpable (b) Gallop sounds At times 
gaUop sounds may be palpable (and visible) and yet diflScult to hear with the 
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stethoscope (c) Pericardial knock sound In constnctive pencarditis a 
thrust may be felt in early diastole at the time of the third heart sound as rapid 
ventncular filling comes to an end, and as the systohc thrust is reduced in such 
cases, it may become the mam feature of the cardiac impulse 

6 Carotid artery palpation. With the patient in the sitting position, the 
carotid artery on either side is palpated. Besides the character of the artenal 
pulse, the information obtained in a cardiac case from such palpation is as 
follows (a) Presence of a thrill A systohc thrill is commonly felt in the 
carotid arteries in aortic stenosis Also the carotid pulsation in the neck 
is reduced in such cases (b) Carotid sinus pressure This may be of value 
in the diagnosis of syncope, angina pectons and the tachycardias In general 
carotid sinus pressure should be applied m the recumbent patient and only 
on one side at a time with the head slightly turned away from the examiner 
The pulsations of the common carotid artery should be located and followed 
to the artery’s bifurcation at about the supenor border of the larynx The 
pressure should be exerted firmly with shght massaging motion for about 
5 seconds (i) Carotid sinus syncope The carotid artery is compressed to- 
wards the spine for 5 to 10 seconds while an assistant counts the pulse and 
measures the blood pressure Hypersensitivity of carotid smus may be one 
of three vaneties Cardioinhibitory in which there is striking bradycardia, 
vasodepressor in which there is fall of B P with normal heart rate, cerebral 
in which there is syncope with normal cardiac rhythm and normal B P (u) 
Angina pectoris may occasionally be reheved by carotid sinus massage (lu) 
Cardiac arrhythmias In atnal flutter carotid smus pressure usually slows 
the ventncular rate to half by producing 4 1 conduction temporarily In 
paroxysmal tachycardia a reflex response to carotid sinus pressure may cause a 
sudden reduction in heart rate Carotid smus massage by slowing the heart 
rate may be helpful in the differentiation of summation gallop rhythm, of 
the elucidation of diastolic murmurs 

Carotid shudder A coarse vibration at the height of the carotid pulse 
may be felt in combined A S and A R. It may be associated also with aortic 
cusp rupture and has also been descnbed m dissection of the ascending aorta 

7 Tracheal tug (Ohver’s sign) This sign can be ehcited by raising the 
chm of the patient and applymg firm upward pressure on the two sides of 
the cncoid cartilage, with the fingers of one or both hands (Fig 9 12) A 
downward “tug” felt by the fingers with each beat of the heart suggests the 
possibihty of an aortic aneurysm or mediastinal tumour It is due to the 
downward pull exerted by the aneurysmal aortic arch on the left bronchus, 
later transmitted to the trachea and cncoid 

Pulsation transmitted from the vessels of the neck to the cncoid must not 
be confounded with tracheal tugging The movement of the former is forward 
and backward, of the latter a distinct forward pull with release 
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PERCUSSION 


Hisforical note Amongst the notable advances of the eighteenth century may be mentioned 
the introduction of a new method of clinical investigation, viz. percussion by Joseph Leopold 
Auenbrugger in 1761 It was the simple expedient of tapping the barrels of wine in his 
father’s cellar to determine their contents that gave Auenbrugger the idea of percussion 
of the thorax as an aid to diagnosis, a discovery first announced, m 1761, in his Inventum 
Nouim Forty seven years later, Napoleon’s physiaan Corvisart, one of the foremost teach- 
ers of medicine m France, ’‘recalled to life” the art of percussion by translating Auenbrugger’s 
long forgotten work of ninety five pages into French 

Definition Percussion is a method of examination which depends on the 
interpretation of sounds heard and the sense of resistance encountered on sub- 
jectmg the chest to a senes of strokes or taps ^vlth the fingers or with a special 
instrument The sound produced is studied for pitch, intensity and charac- 
ter (auditory percussion), attention being also paid to the sense of resistance 
encountered by the fingers dunng the process (palpatory percussion) With 
good techmquc and expenence, it is possible to advantageously combine a 
study of these two phenomena, dunng percussion 


Methods of percussion Two methods of percussion are recognized, viz, 

(1) direct (or immediate) percussion, where the strokes are aimed directly 
at the chest wall, and 

(2) indirect (or mediate) 
percussion (Fig 9 13), 
where the strokes arc 
aimed at some inter- 
mediate object (eg a 
finger) applied to the 
surface of the chest wall 
Although both methods 
have their uses and ad- 
vocates, the indirect 
method of percussion is 
usually employed rou- 
tinely, except for percu- 
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Fig 9 13 Correct technique of indirect percussion 


ssion over bony structures (like the clavicle) and for special cases where 
direct percussion is preferred 


The ‘^stroke’’ in percussion The stroke employed in percussion may be 
either light or heavy The use of light or heavy percussion depends partly on 
the examiner’s choice and habit and partly on the region percussed A hea\^ 
stroke is advisable with a thick chest wall, emphysema or deeply embedded 
heart, whilst a light stroke is prefened when the heart is close to the surface 
or covered by a thin chest wall For the front of the chest and the axillary 
regions, a lighter stroke is required than for percussion of the back For 
elderly subjects and children, a hghter stroke is required than for the obese 
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or the heaviIy-built individual For locahzed or selective percussion, a 
light stroke is necessary The rules of percussion are dealt with in connection 
with the respiratory system. 

Method of cardiac percussion (Fig 9 14) Although the major part of the 
heart is covered by the resonant lung, it is possible by resort to moderately 
heavy percussion to dehneate (somewhat inaccurately) the outhne of the heart 
thxou^ the lung tissue When mapping out the cardiac borders, it is customary 
to percuss from resonant to 'dull areas, or centnpetaUy, from surroundmg 
areas towards the heart This is because the change from a resonant to a dull 
note IS better appreciated by the ear than a change from dull to resonant 
Whilst some exanuners prefer to hold the pleximeter finger parallel to the car- 
diac border percussed, others prefer to keep it parallel to the nbs and interspaces 
(or perpendicular to the cardiac border) 



Fifi. 9 14 Method of cardiac percussion 

Determination of cardiac borders (Fig 9 14) The left cardiac border is 
usually the first to be percussed, m the fifth left interspace and from the axilla 
inwards A defimte impairment or change of note, without actual loss of 
resonance, appears when the apex of the heart is reached, usually just lateral 
to the apical impulse The left border is then similarly percussed in the third 
and fourth left interspaces In normal adult males, the cardiac border in the 
fifth left interspace is usually 7 to 9 cms and in the third space 3 to 3-| cms 
from the midstemal fine An appreciable displacement of the left cardiac 
border outwards in the fifth left interspace is suggestive of left-sided enlarge- 
ment of the heart, pencardial efiusion or respuatory disease, such as pleural 
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effusion on the nght side When the latter measurement (i c the distance 
between the left cardiac border and midsternum in the third left interspace) 
IS appreciably increased, it is suggestive of a promment left auncular appendage 
or pulmonary artery as in mitral stenosis, atnal septal defect or patent ductus 
artenosus On the whole, the results obtained with percussion of the left 
cardiac border axe satisfactory (the heart being close to the chest wall), although 
not accurate 

Regarding the Tight border of the heart, there is doubt as to the reliability 
of percussion in delineating this border in view of the vibrating qualities of 
the sternum. However, an enlargement to the right may be recognized by 
percussion 

The upper margin of liver dullness on the nght side must be defined first 
by percussing from above downwards, in each intercostal space till a change 
of note IS obtained Percussion is then earned out in an interspace above this 
level moving inwards towards the sternum, either parallel or at nght angles 
to the nght cardiac border If the percussed border is more than 1 cm out- 
side the nght sternal margin m the third and fourth nght interspaces, a diag- 
nosis of cardiac enlargement (of nght or left atnum or both), or of displace- 
ment of the heart to the nght or pencardial effusion should be entertained 

As in the case of the nght cardiac border, it is diflicult to determine the 
upper border with accuracy Percussion is started in the first left intercostal 
space and earned downwards The percussion note normally changes m 
the third interspace 

Besides the conventional percussion of the cardiac borders, it is necessary 
to percuss the second interspace both to the nght and left of the sternum to 
determine dullness due to the presence of an aortic aneurysm, supenor media- 
stinal tumour or of pencardial effusion Percussion of the third left interspace 
may reveal dullness due to enlargement of pulmonary artery or of the left 
atnum or the presence of patent ductus artenosus 

Abnormal areas of cardiac dullness Abnormalities in extent of the areas of cardiac dullness 
may be due to (1) physiological factors, such as the phases of respiration (due to diaphragmatic 
movements) pregnancy or gaseous distension of the abdomen , (2) cxtnnsic or extracardiac 
causes, c g, diseases of the lungs and pleura which displace the heart by pulling or pushing 
It (such as fibrosis or collapse of lung, pleural effusion or pneumothorax), emphysema (which 
decreases the area of dullness) or abdominal tumours or ascites, (3) intrinsic or cardiac 
causes, such as hypertrophy or dilatation of the whole or a part of the heart, \cntncular 
aneurysm or pencardial effusion 


Area of supracardJac dullness This refers to the area of slight dullness, over the upper 
part of the sternum, caused by the underlying aorta and supenor vena cava The first and 
serand intwspaces on either side normally appear resonant In the event of demonstrable 
dullness of note over the manubnum sterm or an unmistakable dullness of note in the first 
or second intmpace, the possibility of aortic aneurysm, mediastinal tumour or substcmal 

u ^ considered Because of the sternum, percussion in this area vs proverbially 
omicult and at times unreliable 
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Percussion of the sternum This has been recommended as useful by some observers A 
flat note or dullness underneath the upper part of the sternum is considered suggestive of 
aortic aneurysm or mediastinal disease, whilst dullness under the lower part is said to indicate 
a right vcntncular enlargement or pencardial effusion 

Value of cardiac percussion. Cardiac percussion can still be regarded as a 
fairly useful method of examination provided its limitations are recogmsed 
(a) It IS the only method available for gauging the heart size in the absence 
of the visible and palpable apex impulse and lack of facilities for radiolo- 
gical investigation (b) It is of undoubted value in the diagnosis of a pen- 
cardial effusion Here the percussion note over the cardiac area becomes 
absolutely dull, the area of dullness increasing m all directions to assume a 
globular, tnangular or pear shape, the dullness extending to the left of the 
apex beat The second left interspace is also often dull on percussion (c) In 
gross left ventncular enlargement, the area of cardiac dullness extends to the 
left and downwards (d) It may be of some value m the detection of gross 
enlargement of the nght atnum and m detection of displacement of the heart 
(e) It may help to confirm the presence of an aortic aneurysm 

Special techniques of percussion Special methods of percussion have been recommended 
and used to advantage m cases of heart and lung disease, viz, (1) ortho-percussion, (2) auscul- 
tatory percussion, (3) Pollcnger’s method, and (4) the threshold method In orthopercussion^ 
the left middle finger is flexed to a nght angle at the proximal mtcrphalangeal joint before 
being struck by the plessor finger In auscultatory percussion^ the chestpiece of the stethoscope 
IS placed over the sternum just above the xiphistcmum and then the skm is lightly scratched 
from the axillae inwards towards the sternum The point at which the soft scratching sound 
becomes suddenly intense corresponds to the cardiac border on that side In the threshold 
method, the percussion stroke over the area of absolute cardiac dullness is gradually decreased 
m strength until no sound is produced Maintaining the same force, percussion is then 
earned out ccntnfugally in different directions until the appearance of sound on percussion 
indicates a transition from dullness to resonance The Pottenger's method, a form of pal- 
patory percussion without a plcximetcr, is mainly dependent for results on the tactile sensation 
conveyed to the fingers It yields excellent results in the hands of cxpencnced observers 

AUSCULTATION 

Historical note A discovery of the greatest importance to cardiology in the early part of 
the nineteenth century was that of auscultation of the heart and lungs with the aid of the 
stethoscope by the French physician Laennec Lacnnec’s discovery represents a rare fusion 
of intuition, observation and accident Remembering a well-known acoustic fact, that *‘if 
the car be applied to one end of a plank, it is easy to hear a pin's scratching at the other end’*, 
Laennec constructed his primitive monaural stethoscope, a perforated wooden cylinder with 
a chcstpiccc at one end and an earpiece at the other His descnptions of innumerable aus- 
cultatory signs, discovered with the aid of his pnmitive instrument, remain unsurpassed 
to this day 

Although considered somewhat out-dated or pnmitivc by some, the stethoscope continues 
to remain and will doubtless remam for many years to come “a source of vital information 
about the heart” 

Definition Auscultation is one of the four traditional methods of physical examination 
and entails listening to the sounds produced within the body m health or disease 
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care involved. (2) The other factor is “the man behind the stethoscope” The 
most important reqmrements for eflSciency m auscultation are the expenence 
and. knowledge of the exarmner, his abihty to discard or disregard unimportant 
sounds (such as extraneous noises, muscle, hair and chest wall sounds) and his 
selective powers of concentration or attention Sufficient tune must be re- 
served for each area of auscultation and separate attention reserved for each 
phase of the cardiac cycle The patient must be completely comfortable and 
in an ideal position for auscultation 

Auscultatory areas It is traditional to recognize four mam auscultatory 
or valve areas over the front wall of the chest These areas do not correspond 
to the anatormcal situations of the underlying valves (Fig 9 15), but represent 
points at which sounds or murmurs ongmating in these valves are heard best 
The four classical valve areas cure (1) mitral or apical area, or region of the 
cardiac apex, normally situated m the fifth left interspace in or near the imd- 
clavicular hne, (2) aortic area, at the inner end of the second right interspace 
or costal cartilage, (3) pulmonary area, at the inner end of the second left 
interspace, and (4) tricuspid area, at the lower end of the sternum near the 



Fig 9 15 Auscultatory areas and anatomical sites of heart valves 
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ensifonn cartilage, or along the left border of the sternum at the level of the 
fourth intercostal space 

Nomenclature of the traditional areas of auscuUaUon, as it exists today, 
suffers from certain inadequacies Whilst the terms “aortic area” and “pul- 
monary area” arc suitable, m that they do represent acousuc events involving 
the aorta and aortic valve on the one hand, and the pulmonary artery ^and 
pulmonary valve on the other, the same is not true for the mitral and tri- 
cuspid” areas, where important auscultatory phenomena, independent of the 
mitral and tricuspid valves, arc frequently encountered Under the circums- 
tances, the alternative designations of “apical area” (corresponding as it docs 
to the climcal apex of the heart) and “low sternal area” arc recommended 
m place of the classical “mitral” and “tncuspid” areas respectively 

Restriction of auscultation of heart sounds and murmurs to the four tradi- 
tional areas leaves examination of the cardiovascular system incomplete 
In order to facilitate climcal diagnosis, the following additional auscultatory 
areas or sites are recommended for routine employment (1) Mid-sternal 
area {second aortic area or Erb^s area), which corresponds to the inner end 
of the third left interspace, and where the soft early diastolic murmur of aortic 
regurgitation and the pansystohe murmur of ventricular septal defect are 
frequently best heard (2) Area just below the inner end of the left claMcIe, 
a site of election for the characteristic continuous murmur of patent ductus 
artenosus (3) CerMcal area or area o\er the neck imefa (carotid artcncs) 
on either side The systolic murmurs of aortic valve disease, dilated aorta, 
occlusive arterial or cerebrovascular disease and hyperdynamic circulatory 
states are frequently well heard here (4) Interscapular area, between the two 
scapulae and along or to the side of vertebral column Murmurs of aortic 
coarctation and aneurysms of the descending thoracic aorta are often heard 
best m this area (5) Infrascapular areas^ below the scapulae on the two sides 
and over the lung bases, arc the sites of election for various murmurs, indi- 
cative of collateral circulation of coarctation of the aorta and of pulmonary 
fistula, truncus artenosus, etc (6) Cranial areas The skull and orbits, on 
auscultation, may afford diagnostic auscultatory evidence of cerebral arterio- 
venous fistulae, angiomas or occlusive vascular disease (7) Abdominal 
areas Auscultation over the epigastnum, renal areas and flanks, may bring 
to light systolic or continuous murmurs indicative of renal artery stenosis with 
hypertension and the venous hums of hepatic cirrhosis or venous obstruction 
(8) Peripheral arterial sites Routine auscultation over certain major arteries 
of the body, such as the femorals, popliteals and subclavians, may disclose 
murmurs of great diagnostic significance 

In view of the fact that the pathognomomc presystolic rumbling murmur 
01 mitral stenosis is frequently localized to a minute area just internal to the 
Classical mitral area, this area must always be auscultated with care 
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For special cases, where numerous adjacent areas of the chest wall require 
auscultatory probing, the method of “inching”, or inch by inch auscultation 
along hnes connecting valve areas, may be employed to advantage 

Special postures, and effect of exercise and respiration, and other manoeuvres 
These may prove necessary from time to time, dunng cardiovascular ausculta- 
tion Posture and exercise Imtially auscultation should be earned out 
with the patient supine during quiet respiration, then asking the patient to 
take a long slow breath and stopping and finally breathing out and holding 
the breath in full expiration The murmur of mitral stenosis may be best 
heard or only heard with the patient lymg in the left lateral position especially 
if the blood flow is increased by exercise The murmur of aortic regurgita- 
tion IS best heard with the patient sitting up or leamng forward and with the 
breath held in expiration It is sometimes only heard with the naked ear 
applied to the chest Respiration The effect of respiration is of particular 
importance in regard to the two components of the second sound and the tri- 
cuspid murmur Right sided cardiac events are usually louder dunng inspira- 
tion and left sided events during expiration Other methods or manoeuvres 
necessary include use of diaphragm or bell type of chest piece, Valsalva ma- 
noeuvre, carotid sinus pressure, isometnc hand gnp, and use of pharmacolo- 
gical agents such as amyl nitnte and vasopressor drugs 

HEART SOUNDS 


It IS customary today to recognize and desenbe several vaneties of “heart 
sounds” on the basis of climcal auscultation and phonocardiography or graphic 
registration They have been classified, according to the mechamsm of their 
production, as follows 


1 


2 


Valve closure sounds (A-V and semilunar valves) 


Fust heart sound 
Second heart sound 


{ Mitral component 
Tncuspid component 

{ Aortic component 
Pulmonary component 


Valve opening sounds (A-V valves) 

Opemng snap of imtral valve 
Operung sound of tncuspid valve 


3 Ventricular filling sounds 
3rd heart sound 

Atnal (4th) heart sound 


{ Right ventncular 
Left ventncular 

r Right atnal 
*\^Left atnal 


Summation sound 
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4 Ejection sounds 

. f Aortic 

Early s>'stohc ejection 
Post-ejection sounds (clicks) 

5 Other soimds 

Pencardial knock sound 
Artificial valve sounds 
Pacing sounds 

A detailed study of the various heart sounds, in health and disease, is un- 
peraU%c for a proper understanding and diagnosis of ailments of the heart 
It IS important to realize that (a) normal heart sounds do not rule out the 
possibility of a diseased heart, (b) physiological variations, such as the 
sphtting of a normal heart sound or the addition of an extra sound such as the 
third heart sound, may be encountered in a perfectly normal heart 

Nonnal heart sounds On climcal examination, in normal subjects, the 
o"^y^heart sounds^udible are the first and second heart sounds in all subjects, 
andl the p hysiologica l third soun d in a fair percentage of young children and 
adults These soxmds are referred To as nonnaFhe^ sounds A fourth 
heSt sound can be recorded phonocardiographically hut js rardy audibl e 
(except at times m cases of complete heart block) 

First heart soukp represents the onset of cardiac systole, is synchronous 
with the cardiac impulse and is best heard at the apex 

Secom> heart sound is best heard at the base Normally, although the 
aortic component of the second soimd (mdicaU\c of closure of aortic valve) 
shghtly precedes the pulmonary component, the two elements of the sound 
appear fused, at least dunng expiration and give nse to auditory impression 
of a smgle sound. The aortic component althou^ audible all over, is best 
heard the aortic area and apex, the pulmonary component is usually heard 
over a small area, m the secona ana third left interspaces 

Mechanism of prodaction of heart sounds It is customaij^ to regard the 
production of heart sounds as due to vibrations resultmg from sudden altera- 
tions m the relocity of the blood stream — \nlve closure suddenly stops or 
re\’erses the movement of blood and is the most important factor in the genesis 
of normal heart sounds 

First heart sound The first heart sound is almost entirely due to closure 
of the mitral and tncuspid valves m that order when the pressure in the ven- 
tncle nses abore that m the atnuim Noimaljy the mitral and tncuspid com- 
ponents of the first sound appear fused and give tlie auditory impression of a 
sm^e sound, although the mitral component precedes the tncuspid compo- 
nent by a fraction of a second (0 02-0 03 sec) Splitting of the first sound 
may be encountered m healthy childrca and young adults and is best heard 
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over the tncuspid area This has been phonetically represented by the syl- 
lable “tumpp” 

If the A-V valves are prevented from closmg, the first sound does not com- 
pletely disappear This is likely to be due to vibrations set up m the ventn- 
cular walls, like the noise produced when a piece of stnng is pulled out sud- 
denly Atnal contraction also contnbutes, smce as the A-V conduction time 
IS diminished, the soimd becomes louder A haeroic factor may be an addi- 
tional contnbutory element 

Second heart soimd This results from sudden closure of the aortic and 
pulmonary valves when ventricular pressure falls below that in the great vessels 
The aortic component of the sound shghtly precedes the pulmonary compo- 
nent Sphttmg of the components is fauly commonly heard in normal healthy 
children and young adults It is usually best heard and spht wider dunng 
mspuation (Fig 9 17), an act which by causing increased filling prolongs nght 
ventncular systole and delays the appearance of the pulmonary component 
There is also some evidence that left ventncular eiecbon is shortened dun ng 
mspuation p ossibly due to mspuation holding back venous blood in the lungs 
The cardiac rhythm produced by a splitting of the second sound has been 
compared to the hoof-beats of a “cantenng horse”, and termed canter rhythm 
or “bruit de rapple” 

For chmcal purposes the aortic component can be identified in the aortic 
and nutral areas and the pulmonary component in the pulmonary area Nor- 
mally in adults Ag is louder than Pg because diastohc pressure m the aortic 
exceeds that in the pulmonary artery In chddren Pg may be louder or as 
loud because the pressure difference is not so much and the pulmonary artery 
is relatively large and closer to the chest wall Evidence has been put forth 
to suggest that like the first sound, the second sound occurs shortly after valve 
closure 


Natural rhythm of the heart (Fig 9 16) For practical purposes it is customary 
to regard the natural rhythm of the heart as a “dual rhythm” and descnbe 

only two heart sounds, 
viz. the first and second 
heart sounds The nor- 
mal cardiac rhythm cor- 
responds to “tnple time” 
in music with two beats 
followed by a silent beat 
or pause In the mitral 
and tncuspid areas the 
accent is on the first beat, 
whilst m the basal areas 
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SYSTOLE 


DIASTOLE 


Fig 916 Normal cardiac rhythm The third sound 
may or may not be heard 


it IS on the second, the natural rhythm of the heart is usually phonetically 
desenbed as “lub-dub”, “lub-dub”, or as “lubb-tup”, “lubb-tup” 
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Co^iPARATi\H STUDY Compared to the first sound, the second sound is 
"(1) shorter m duration (the duration of the normal first and second sounds 
hsing approxmiateliif 0 14 andO 11 seconds respecti\clj), (2) higher in pitch, and 

(3) snappier or more sudden in character 

There are two reasons wh' the secoad sonnd is hight" in pitch and has a higher frcxiutncy 
than the first sound- (I) The elasticity of the semilunar and artenal trunks is much 
lower than that of the aunculot’cntncular salves and ventricular walls, in an> mechanical 
vilrating svrem, the lower the elastint> the higher the rate of oscillation (2) The volume 
of the blood bemg much less in the artencs than m the ventricles, the inertia of the vibra- 
ting IS much less ra the former with a correspondmgjj higher frequency of vibration- 

The second sound is shoncr in duration than the first because the bighc^ frequenev of osa- 
Halicm m the former causes an earlier and more rapid damping out of the sound by the 
viscosn> of the vessel and heart walls 

The second sound displavs a more snappy, or valvular qualit> than the first 

Pauses o?v tdie tstervau, Dunng each normal cardiac c>cle, there arc 
two pauses or time intervals between the heart sounds (1) a short s>slolic 
pause, between the first and second sounds, and (2) a long diastolic pause bet- 
ween the second and first heart sounds In rapid!} beating hearts, the diastolic 
pause is usually shortened to a greater extent than the ^siolic pause 

iDESTincATiON OF HEART SOUNDS A dxstmction belw een the first and second 
heart sounds permits a proper ev^uaiion of each sound and facilitates the 
tuning and recognition of heart murmurs The first heart sound is usually 
identified by (1) its character or quality, (2) lower pitch, (3) longer duration, 

(4) greater mtcnsity over the apex, and (5) the pause preceding the sound being 
longer than the one following iL 

The first sound b} auscultation may be difficult or impossible to identify in 
case the heart rate is unduly rapid or the observ er mexpenenced- In such cases, 
it mav be recognized b\ observing or palpating the apex impulse or pulsation 
of the carotid artcr} m the neck Althou^ a short time-lag exists bctw'een 
the first sound and the carotid pulsation (of 0 09 second), for practical purposes, 
this may be ignored. The radial pulse must ne\CT be employed for identifi- 
cation or timing of cardiac events, since appreciable time is lost in the trans- 
mission of the pulse wave to the penphery^ 

Rexahve iktensity of NORMAL SOUNDS The relative loudness or intensitv^ 
of the first and second heart sounds depends to a great extent on the part of the 
chest auscultated- Over the mitral and tncuspid areas, the first sound is 
relatively louder than over the basal areas The second sound is usually heard 
best over the pulmonary area in children and young adults, and over the aortic 
area in the middle-aged and elderly 

EfTECIS of ^0^-CAIlr)lAC FACTORS ON HEART SOUNDS A pTOpOTtWnate 
occentuai:m or increase in loudness of the heart sounds maj be due to a thin 
c est -vs-alJ, excitement, emotion, feser, or exercise which results ra an increase 
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of blood flow, young age or retraction of one or both lungs by disease, with 
uncovenng of part of the heart 

The heart sounds may display a peculiar metallic character in case of pneumo- 
thorax or gaseous distension of the stomach or intestine 

A proportionate attenuation or diminution of intensity of sounds resulting 
in faint, muffled or impure sounds may be due to a thick chest wall, emphyse- 
matous lung or pencardial effusion 

Change of posture, such as stooping or bending forwards or sideways or 
lying sideways in bed or Valsalva manoeuvre, may bnng about an alteration 
in intensity of the heart sounds 

Severe thoracic deformities, such as scoliosis, kyphoscohosis and funnel 
chest, may bnng about a proportionate accentuation or attenuation of sounds 
depending on the proximity or otherwise of the heart to the region of the chest 
auscultated 

Graphic method or recording heart sounds (Fig 9 17) The heart 
soimds arc represented by rectangular blocks, placed vertically, the height 
representing loudness or intensity of Sound, the width corresponding to its 
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Fig 9 17 Graphic recording of heart sound abnormalities 
(a) Normal sound (b) Narrow splitting (c) Wide splitting. 
(d) Accentuated sound, (e) Attenuated sound (/) Increased 
duration or prolongation (g) Accentuation with tympany or 
metalbc note (.h) Extra sound 


duration Each dia- 
gram IS made up of 
the first and second 
sounds of one card- 
iac cycle, followed 
by the first sound of 
the next cycle, thus 
indicating the two 
phases of systole 
and diastole Nar- 
row and wide split- 
ting of heart sounds 
are shown as in Fig 
9 17 Extra sounds 
are shown by recta- 
ngular blocks 

Third heart sound 
In most people two 
sounds are heard 
ivith each cardiac 
cycle However, in 
a fair number of 
normal healthy chil- 
dren and in a prop- 
ortion of healthy yo- 
img adults, there is a 
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siipsr 2 .ddcd tlurd souncL 

The physiological third heart sourd, first descnbed b\ Gibson in 1907, 
IS usnalli attnbuted to the sudden distension of the left \entncle or vibration 
of Its b> the sudden inrush of blood dunng diastole, v,Tth or without a 
sudden tautemng of the mitral talie leaflets and chordae tendinae It occurs 
approximate!} 0 15 second after the second sound and corresponds to the end 
of the phase of rapd xentncular fifling. Commonl} encountered in children 
(70 to 80 per cent) and xoung adults (30 to 50 per cent), the ph}-siological 
tiurd sound is seldom if ever encountered after the age of 40 vears, in the 
imddle-aged and eldedv, its presence is usuallv indicaUve of heart disease 
It IS common m pregnancy 

The normal third heart sound is usually (1) best heard at the apex or just 
mtemal to it, (2) localized to a small area, (3) best heard or onlj heard during 
recumbenc} (feing frequentlj inaudible m the upright position), (4) soft, 
short and lov, of pitch, (5) frequently accompanied b\ a palpable shock (per- 
ceptible near the apex), (6) \anes vnth respiration, being best heard at the onset 
of expiration, and disappearing during held inspirauon, (7) increased b\ 
exercise, (8) best heard mtJn the bell-type of chestpiece, (9) accentuated by 
raismg the legs or by pressure on the abdomen (measures nhich increase 
Aenous return) and (10) best heard in the left lateral position. It may not be 
present vnth e\eTy cardiac contraction. (11) It is never split. 

The third heart soimd is responsible for an innocent or harmless xane^ of 
tnple rhylhm (phonetically represented by “lub-dub-da”) 

Mechakisvi of FPODTjcnoN The production of third sound is attnbuted 
to the sudden distension of the left ventncle or vibrations of its ualls by the 
sudden mmsh of blood during diastole with or without abrupt tautening of the 
mitral val\e leaflets and chordae tendmae 

Fourth heart souni. It occurs late m diastole (presy^ole) and is recorded 
phonocardiographically but an audible fourth sound is abnormal If the 
A-V conduction time is long enough, the atnal soimd will be heard distinct 
from the following first sound. 

Pathological xanations of heart sounds In disease the heart sounds may 
be modified or altered m one of several ways They' may become (1) loud or 
accentuated, (2) soft, diminished or attenuated, (3) absent or masked, (4) split 
or (5) delayed, or (6) vanable m intensity, or (7) smgle 

First heart sound. The intensity of the first sound depends on (1) the posi- 
tion of the atnoxentncular xahe leaflets at the onset of ventncnlar systole, 
the more widely open the valxe at the onset of the sy^ole (from contmuation 
of blood flow from atnum to ventncle) the greater the force of closure and the 
loader 11^ ^und produced. (2) Mobfiitv of the cusps, gross fibrosis or calcifi- 
caaou of the mitral valve ,s assoaated with soft first sound. (3) Adequate 
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A-V valve cusps Adequacy of valves halts regurgitant flow (4) Rate of 
ventricular contraction, slow contraction of a partly functioning left ventricle 
may cause a soft first sound All these mechanisms help to explain the varying 
intensity in various clinical conditions 

Abnormalities of the first heart sound 

Accentuation of the first sound, as a rule most marked at the apex, 
may be due to 

A Extrinsic causes such as close approximation of the chest wall as in 
cases of thin chest wall and spinal deformity 

B Intrinsic causes 

(1) Mitral stenosis The first sound is typically loud , sharp and high- 
pit ched , described as “snappy” or flapping” unless t he mitral valve is 
grosslyjibrosed, calcifi^ or regurgitan t The loudness is due mainly to the 
high-pressure gradient bet ween the left atrium and ventricle and the slow filling Cjl) 
of lhg_yei ^cle j vC ^ing the mitral cu ^s \^ de ope n ujUilJhe^ye^^ ^d~^''t K^ 
diastole^thus resulting in a forcible valve closure dunng systole 
in g of the valve ring and of the a nterior valve leaflets also contribut es to the 
loudness and h igh pitch of tfie sound The loud first sound is due to a sudden y 
and forcible excursion of the bellies of the nutral valve leaflets towards the / 
left atnum, during the phase of isometric ventricular contraction A lou^ 
sudden and short first sound is often the earliest or presenting sign of nutral 
stenosis, and as such is of great diagnostic value The intensity of the sound , 
although mainl y dependant on the large anterior leaflet of the valve , is not 
proportional to the severity of stenosis 

With advancing mitral regurgitation in case of stenosis, the first heart sound 
tends to become softer or attenuated because of (a) diastasis or equalization 
of left atrial and left ventricular pressures, resulting in reduced (forward flow) 
pressure on the mitral valve leaflets, (b) disease or destruction of valve leaflets, 
frequently associated with the regurgitant condition and (c) partial or complete 
“enveloping” of the first sound by the long pansystohc murmur of regurgita- 
tion In case of atrial fibrillation, the loud first sound of nutral stenosis (par- 
ticularly of severe stenosis) persists as a rule, despite absence of left atrial systole 
This is due mainly to persistence of a high end-diastohc pressure gradient 
between the left atrium and ventricle (because of the stenotic condition), the 
forward flow from the left atnum exerting pressure against the valve cusps 
The accentuated first sound of nutral stenosis usually persists after a mitral 
comimssurotomy operation unless atrial fibrillation, myocardial failure, iatro- 
genic mitral regurgitation or partial heart block happens to reduce its intensity 

The accentuated first sound of nutral stenosis is classically associated with a 
loud and split second sound in the pulmonary area, an opemng snap and a 
localized diastolic murmur near the cardiac apex 
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(2) Shortened atrioventricular conduction time When the P-R interval 
of the electrocardiogram is shortened, the atnal contraction forces the valve 
cusps widely open by a great surge of blood just pnor to ventncular systole, 
resulting m a loud and sudden first sound With a P-R of 0 16 second, the 
first and second sounds are of equal intensity, whilst with P-R interval of 0 14 
second or less, there is an increase in the relative intensity of the first sound 
The loudest first sound can be heard when P-R interval is 0 1 to 0 1 2 seconds 
The importance of the relationship of the first sound to the P-R interval is 
particularly apparent under the following circumstances {d) Early detection 
of myocardial involvement or carditis in suspected cases of rheumatic fever 
(6) In the follow-up of cases of rheumatic carditis, replacement of a feeble first 
sound by a loud or normal one being indicative of clmical improvement and 
vice versa, (c) In case of repeated attacks of syncope or dizziness, attention 
may be directed to the possibihty of Adams-Stokes syndrome as the cause 
of attacks, by a weak first sound indicative of first degree A-V heart block, 
(d) When myocardial damage is wrongly diagnosed on the basis of a weak 
first sound Correct diagnosis of a prolonged P-R interval as the cause of the 
phenomenon, may save the patient from the stigma of senous heart disease 
and unwarranted invahdism 

A weak first sound, m conjunction with a normal heart and an atnal sound 
in presystole, should suggest the possibihty of first degree heart block with 
increased P-R duration 


(3) Cardiac dysrhythmias (a) Tachycardia Shortemng of diastole from 
tachycardia keeps the valve open till the end of diastole and the first sound is 
accentuated (b) In the Wolff-Parkmson- White syndrome, or the so-called 
“accelerated conduction”, the loudness of the first sound depends on the short- 
enmg of the P-R interval In this condition, the two ventncles are excited 
asynchronously, the nght ventncle before time and the left ventricle at its 
usual time Smce the mitral or louder component of the sound is unchanged, 
the first sound may remain more or less unaffected despite the presence of in- 
complete nght bundle branch block In the L G L or Lown-Ganong-Levine 
syndrome of short P-R interval with normal QRS complexes, usually observed 
m women over 30, accentuation of the first sound is almost invariably present, 
(c) In atnal flutter and paroxysmal tachycardia, the first sound is frequently 
accentuated 


(4) States of hyperkinetic circulation Shortemng of diastole from in- 
creased flow in high output states such as thyrotoxicosis also leaves the valve 
open till the end of diastole 

(5) Left to right shunt with increased A-V blood flow and prolonged ven- 
tncular filling 

(Q Myxoma of left atnum is a rare cause It is bkely that the tumour 
prolapsing in diastole through the valve onfice together with the raised left 
atnal pressure causes delay m valve closure 
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(7) Floppy valve syndrome Here a likely factor for increased intensity 
IS the large area of the redundant valve (This can be compared to loud 
tncuspid closure sound of Ebstein’s anomaly) 

Diminished intenstty Soft or attenuated first soimd may be due to 

A Extrinsic ^causes such as thick chest wall, emphysema or pencardial 
efiusion leading to a further separation of the heart from the chest wall 

B Intrinsic causes 

\ 

(1) Bradycardia Prolongation of diastole when the heart rate is slow 
allows time for the leaflets to approximate together 

(2) Increased atrioventricular conduction time An increased duration of 
the P-R interval, of over 0 16 second, leads to a relative diminution m the 
intensity of the first sound The valve cusps, being partially approximated 
and taut, close gently or more silently at the onset of systole because of pro- 
longed A-V conduction time In acute rheumatic fever and rheumatic peri- 
carditis, the attenuation of the first sound is due to prolongation of the P-R 
interval 

(3) Mitral stenosis with grossly fibrosed or calcified valve leafiets 

(4) Mitral regurgitation With severe mitral regurgitation the mitral 
cusps cannot hold back the regurgitant flow and since there is sudden halt of 
these cusps with ventncular systole, the first sound is soft 

(5) Aortic stenosis The first sound is usually soft perhaps because atnal 
contraction is vigorous and the ventncle stiff so that presystohc closing factors 
are greater than normal 

(6) Left bundle branch block Here the slow nse of the left ventncular 
pressure pulse is partly responsible 

Variable intensity This mamly results from dissociation between atrial 
and ventncular contraction 

(1) Complete heart block Here vanation'of the intensity of first sound is 
a better sign than the cannon waves of the venous pulse Varying intensity 
with regular rhythm indicates varying A-V relationship, and different rates 
of nse of pressure in the left ventricle It should be mentioned that cannon 
sounds are not synchronous with cannon waves 

(2) Atrial fibrillation Because of varying rhythm and changing duration 
of diastole, and varying position of A-V valves the first sound vanes m inten- 
sity 

(3) Atrial flutter with changing block With fixed degree of block there 
IS no change in the intensity of the soimds, but with varying degree of block 
such as induced by carotid sinus stimulation, vanation in intensity of the first 
sound occurs due to vanation in the f-R interval just preceding the ventncular 
contraction 
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(4) Ventricular tachycardia The first sound vanes in intensity, being 
louder or softer because of the slower contraction of the atna in comparison 
to the ventricles, with resultant change in the position of the A-V valves at 
moment of ventncular systole A changing intensity of the first sound, asso- 
ciated with lack of slowing dunng carotid sinus stimulation, in case of paroxy- 
smal tachycardia, is highly suggestive of ventricular tachycardia 

(5) Ectopic beats Ventncular extrasystoles are associated with a short 
diastole and usually a loud first sound However, if there is a very weak 
ventricular contraction the A-V valves do not close forcibly and the first sound 
tends to be soft or may be absent In atnal extrasystole the first sound may 
be louder or softer than normal 

(6) Wenckebach block The gradual lengthening of the P-R interval m 
successive beats in this arrhythmia causes successive diminution in the inten- 
sity of the first sound until the beat is droppecL 

(7) Myocardial infarction or myocarditis 

(8) Cardiomy opathy 

(9) Cardiac altemans Alteration m intensity of heart sounds may be 
present with pulsus altemans 

(10) Shock or peripheral failure In monbund patients, dunng myocardial 
infarction or myocarditis, after prolonged fevers and m myxoedema, the first 
sound may be dinumshed m intensity because of a slower and less abrupt 
closure of the valve cusps 

Masking Maskmg means inability to hear a sound well because of inter- 
ference by another soimd The first sound may appear absent, when masked 
or accompamed by a loud systolic murmur Careful auscultation of the 
heart usually reveals the true state of affairs in such cases 

Splitting A heart sound is split when i ts component parts or even t$_occur 
asynchronously or are separat e Sphtting of the first heart sound may b e 
I Q ^yuchronousj; ;lQSure ofLthe mitral and tncuspid valves, o r to asyn- 
c hronicity o f the components or events causing the sound. 

nysjoJo gical sp litting of the first sound may be heard, at times, in perfectly 
normal individuals The splitting is best heard near the lower end of the 
sterarm because this site is closest to the relatively i ofter tneus ^ cbm^nent 
of the fi^t sound It is also best heard with the breath held m full expiration 
Physiological sphtting of the first sound must be distinguished from an atnal 
sound, aortic or pulmonary ejection sounds or clicks, nght bundle branch 
blocks and the presystohe murmur of mitral stenosis 

^ajhologicaljpm^ of the first sound may be due to (a) mectrical delay 
fusing abnonnarve ntncular asy nchrony, the most common'eause ansing in 
^ (0 In complete right bundle branch block, a wide sphtting 

01 the first sound, is due to an abnormal delay of the tncuspid component of 
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the souad as the result of a delay in onset of the nse o f press ure i n the rig ht 
ventric le (2) Ventncular extrasystole ansmg fro m left ventn cle (3) Idio- 
ventncular rhythm of RBBB patter n (4) Artificial pacing fro m L V electrod e 
enabhng a known site of stimulation to be vaned m the same patient (5) Lone 
atnal fibrillation (6) Patients subject to paroxysmal tachycardia due to pre- 
excitation of the ventricles 

(b) Mechanical delay (1) Mitral stenosis (2) Myxoma of left atnum 
(3) Ebstein’s anomaly (delayed or loud tricuspid closure sound). 

Delayed first sound The first heart sound at the apex may be somewhat delayed m cases 
of mitral stenosis, occurring a fraction of a second after the cardiac impulse This is due 
to the fact that in mitral stenosis, the early part of systole is at times utilized in bnnging up 
the left ventncular pressure to that of the left atnum, resulting in a delay of the mitral valve 
closure and mitral component The mitral component may actually follow instead of pre- 
ceding the tncuspid component thus resulting in the so-called delayed first sound of mitral 
stenosis 

Tic-tac rhythm (Tic-toc rhythm) Shortenmg of the diastolic pause 
due to rapid heart rate and alteration of the first heart sound, so that it is 
short and sharp and resembles the second heart sound, gives nse to a rhythm 
resembling the ticking of a clock Since this is comparable to the sounds of 
the foetal heart, it is also called embryocardia or foetal rhythm Tic-tac 
rhythm commonly occurs in states of shock, it may be heard in myocarditis 

Second heart sound The second heart sound is due to the sudden closure 
of the aortic and pulmonary valves It is a composite sound, made up of 
the aortic and pulmonary components The two components are normally 
fused dunng expiration and give nse to the auditory impression of a single 
sound Dunng inspiration, because of increased filhng of the nght ventricle , 
^systol ic contraction of that ventncle is somewha t prolonged (increased stroke 
volume), and results in a delayed closure of the p ulmonary valves, because 
of the asy nch ronous closure of the aortic and pulmonary valve s, there results, 
normally, an inspiratory spHtting (normal sphtting) of the second sound (Fig 
918) 

The second sound is usually best heard at the base, where it is normally 
louder than the first sound In children and young adults (up to the age of 
30 or 40 years), the second heart sound is louder m the pulmonary area than 
m the aortic area The reverse is true m the nuddle-aged and elderly The 
increasing relative intensity of the second sound in the aortic area with age is 
attributable to (1) increasing intra-aortic or artenal pressure, (2) sclerotic 
changes within the walls of the aorta and aortic valves, and (3) alterations in 
the relative positions of the aorta and pulmonary artenes 

Of tlie two components of the second sound, the aortic anses just a fraction 
of a second earher than the pulmonary, is audible all over the precordium 
although best heard over the aortic area and apex, and is louder or more 
intense than the pulmonary component The latter is usually heard over a small 
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area of the chest and best heard over the pulmonary area. The wider area of 
distnbution of the aortic component is due partly to its being louder (because 
of the “closing pressure” being higher in the aortic than the pulmonary artery) 
and partly to the aorta being located deeper within the chest than the pul- 
monary artery 

Normal splitting Normally, the second heart sound is a single or com- 
posite sound during expiration and a double sound or “split” sound at the peak 
of inspiration or soon after The inspiratory splitting of the sound is best 
heard in children and young adults, in the second and thud left mterspaces 
and dunng ordinary breathing In normal children and young adults expi- 
ratory splitting may sometimes be heard m the recumbent posture but nearly 
always disappears on sitting or standing up However if sphttmg can be appre- 
ciated when sitting or standing it suggests presence of heart disease In adults 
splitting which can be heard on expuation is always abnormal 

Absence of respiratory variation m splitting This may be due to (1) R V 
disease or failure abolishing its ability to increase its stroke volume and 
thus the physiological inspiratory delay of P, may disappear (However 
R V failure is usually associated with prolonged R V systole and delay of 
Pj with resultant Awder splitting) (2) Atnal septal defect The widely 
separated Ag and P^ delay equally on inspuation causing a fixed spht 
(3) Ventncular septal defect if very large causes equal delay of A^ and Pj 

Identification of the aortic and pulmonary components of the second sound 
This helps to (a) identify nearby sounds and murmurs, (b) compare the dura- 
tion of R V and L V systole in the same cycle, (c) estimate the effect of respi- 
ration on the loading of the two ventncles, and (d) compare the intensity of the 
two components to help in the diagnosis of pulmonary hypertension 

Abnormalities of second sonnd The intensity or loudness of the second 
sound depends on (1) the force of closure of the aortic valve, which detemunes 
its aortic component, and the force of closure of the pulmonary valve, which 
determines its pulmonary component, (2) the proxirmty of the aorta and 
pulmonary artery to the chest wall, bemg closer to the surface when the vessels 
are dilated or enlarged, (3) the thickness of the intervemng lung tissue or chest 
wall interfermg with the transrmssion of the sound, and (4) masking A loud 
murmur such as that of aortic or pulmonary stenosis or patent ductus arte- 
riosus may mask a normal or attenuated second sound 

Accentuation The aortic component of the second sound may be accen- 
tuated in (1) Systemic hypertension from any cause, this factor acts by 
increasing the force of closure of the aortic valve (2) Aortic dilatation from 
syphihtic aortitis or atheroma, the dilated vessel bemg closer to the chest wall 
The loud second sound may display a charactenstic musical quahty (“tam- 
bour” sound) in such cases as well as on occasional cases of diastohc hyper- 
tension (3) Physical exercise or emotional excitement by raising the pressure 
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wiUim the aorta (4) Some cases of aortic regurgitation The sudden f^ l 
of pressure towards the en d of systole i n such cases may bring about an 
closure of the a ortic valve with a high-pitchcd^ l oud aor^c sound 
vular disease of rhe u matic or atherosclerotic origin In such cases, when the 
aortic valve, though thickened, remains flexible and mobile, the second sound 
tends to become accentuated 

The pulmonary componen t may be accentuated due either to conditions asso- 
ciated with hypertension of the pulmonary circulation or to dilatation of the 
pulmonary artery The mam causes of such accentuation are (1) mitral 
valve disease, (2) pnmary pulmonary hypertension, (3) pulmonary hyper- 
tension secondary to atnal septal defect, ventncular septal defect, patent ductus 
artenosus, A-V canal, aortic septal defect or recurrent pulmonary emboli, 

(4) left ventncular failure, as m hypertension or coronary artery disease, 

(5) chrome lung disease, such as emphysema and massive lung fibrosis, and 

(6) occasionally, m normal or healthy young individuals » 

In long continued pulmonary hypertension, failure of the nght ventnclc 
may ultimately supervene, and result in progressive diminution m intensity 
of the previously accentuated second sound 

Accentuation of both components of the second sound may be due to (1) cx- 
tnnsic causes such as a thin chest wall, (2) retraction of lung tissue normally 
covenng the heart, or (3) the coexistence of systemic and pulmonary hyperten- 
sions 

A study of the comparatn e intensity of the second sound m the aortic and 
pulmonary areas is of some value m diagnosis and foJJow-up Jn high blood 
pressure and m normal elderly subjects, the second sound is louder in the aortic 
area than m the pulmonary, a contrary finding, in such cases, is almost diag- 
nostic of failure of the left ventnclc With recovery from the failure, the normal 
relationship of the two sounds is again restored 

Occasionally, as m children, the aortic component may be better heard 
m the pulmonary area and the pulmonary one m the aortic area, resulting m 
errors of diagnosis It is therefore more logical to determine which of the 
two valve closure Sounds is accentuated, rather than evaluate the comparative 
intensity of the second sound in the aortic and pulmonary areas This is 
usually done on the basis of the following features (a) the aortic component 
usually occurs^earber than the pulmonary one, (b) palpabihty of the second 
sound m the pulmonary or aortic area may afford a clue to which of the two 
components is accentuated, (c) the presence of an ejection click in one or 
other area may afford an important clue, (d) accentuation of a component 
is usually more obvious m the corresponding auscultatory area (although excep- 
tions to this rule do occur from tune to time), (e) on the basis of associated 
clinical and instrumental findings 
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Decreased intensity This may cither affect one of its two components 
or both 

Attenuation of the aortic component may be due to (I) aortic stenosis, ^vlth 
markedly thickened, calcified or immobile valve cusps in which case the second 
sound may even be absent, (2) aortic regurgitation, (3) systemic hypotension 
from any cause, (4) left ventncular failure 

Attenuation of the pulmonary component may be due to infundibular or val- 
vular pulmonary stenosis, which is usually congenital 

Attenuation of both components may be due to extnnsic causes such as thick 
chest wall or emphysematous lung 

Absent or masked second sound The second sound may not be heard, 
in one or more areas, in case of (1) aortic regurgitation when masked by the 
early diastolic murmur, (2) premature beats or atnal fibrillation, where 
some of the beats may not be strong enough to open the aortic or pulmonary 
valves, and (3) severe aortic or pulmonary stenosis, where closure of the valve 
IS seriously interfered with 

Wide splitting (Aj before P„) Wide or pathological splitting of the 
second sound (Fig 9 18) depends on an abnormally wide separation of the 
aortic and pulmonary components of the sound Although usually due to a 
lag or delay m the appearance of the pulmonary component, a wide splitting 
may be due at times to a premature or early appearance of the aortic com- 
ponent In either case, splitting of the second sound is wide enough to be 
obvious dunng expiration 

Wide splitting of the second sound may be due to A Right ventriailar 
abnormality (1) Complete nght bundle branch block There is a delay 
in the pulmonary valve closure in such cases because due to delayed electrical 
activation of the right ventricle the whole nght ventricular systole is late 
In case of incomplete right bundle branch block or congestive heart failure, 
this widening of the “split” during inspiration is frequently absent Splitting 
is much less obvious, absent or paradoxical in left bundle branch block, because 
of (a) delay of the aortic component, which normally precedes the pulmonary 
one, thus tending to narrow or “reverse” the split and (b) a preponderance 
of elderly subjects, with less likelihood of exhibiting splitting (2) Atrial 
septal defect, with left to right shunt at atnal level The pulmonary valve 
closure is delayed in such cases because of (a) increased stroke volume of the 
right ventnclc resulting in a prolongation of nght ventncular ejection or 
emptying lime, (b) infundibular hypertrophy, and (c) associated incomplete 
right bundle branch block The second sound in atnal septal defect is cha- 
ractenstically wide and fixed, there being little or no widening of the spht 
dunng inspiration, because of the nght ventncle being already fully loaded 
or overfilled during expiration by the left to right shunt (3) Anomalous 
pulmonary venous return The masked stroke volume of the nght ventncle 
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due to left to right shunt, as in the case of atnal septal defect, leads to delayed 
closure of the pulmonary component (4) Pulmonary stenosis with intact 
ventricular septum due to prolonged right ventricular ejection In valvular 
or infundibular stenosis the pulmonary component (when audible) tends 
to be delayed, resulting in a wide splitting of the second sound, the time 
interval between the two components being proportional to the degree or seve- 
nty of the stenosis (pressure gradient across the valve) Unfortunately, the 
value of this sign is often lost clinically because of (a) the masking of the aortic 
component by the loud murmur and (b) the softness or absence of the pul- 
monary component In valvular pulmonary stenosis, the degree of wi demng 
of the spht and duration oMh^ loud ejectio n murmur are proporiioiial to the- 
‘ degree ot Menbsis In mild to moderate' stenosis, the murmur being short, 
the wide^plittmg of the second sound is clearly audible and may simulate 
that of atnal septal defect In case of severe stenosis, the murmur may be 
long enough to envelop and drown the earlier aortic component, the soft and 
delayed pulmonary component alone being heard after a prolonged murmur 
In such cases, the split, even though unduly wide (as much as 0 16 second in 
some cases) may be missed completely Graphic registration of the sounds 
is valuable not only for revealmg the wide splitting but also for assessing the 
degree of seventy of the stenosis Jn Fallot’s tetralogy the pulmonary com- 
ponent becomes inaudib le Hence midibility of this component favours the 
(hagnosis^f pulmona^ stenosis with an intact ventncular septum (5) Artifi- 
cial supravalvular stenosis following banding of pulmonary artery for V S D 
with large left to right shunt due to prolonged R V systole (6) Pulmonary 
artery branch stenosis (7) RV failure or disease (7) Pulmonary embo- 
lism (sometimes) (8) Left ventricular pacing or ectopic due to delay m 
onset of electneal activation of RV 

B Left \entricxilar abnormality (1) Ventncular septal defect (with L to R 
shunt) With small defect and low pulmonary vascular resistance the split 
IS often wide and widens further on inspiration The reasons are (a) early 
aortic valve closure (Aj) because of short isometric time of diastolic over- 
load of LV and diminished resistance to LV outflow, (b) delayed pul- 
monary valve closure (P^) from systohe overloading of R V and delayed 
onset of activation of R V (2) Mitral regurgitation Here Aj is early because 
of diminished resistance to L V outflow and short ejection time (This may 
disappear when LV is badly affected) 

Fixed sputting Failure of the two components of the second sound to 
separate during inspiration is termed fixed spht ting It may be due to (1) 
Atnal septal defect because the R V is already fully loaded or overfilled dunng 
inspiration by the left to right shunt Narrowing or disappearance of this 
sign m such a case suggests reversal of the shunt ^vlth pulmonary hypertension 
an inoperability (2) Anomalous pulmonary venous drainage with intact 
atnal septum because of delayed closure of P, as m atnal septal defect (3) 
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Right ventricular disease since the R V is not able to increase the stroke volume 
during inspiration (4) Ventncular septal defect if significantly large, the dis- 
crepancy in pressure between the Uvo ventncles is not large so that inspiration 
affects both ventncles equally, and also in such patients the pulmonary vascular 
resistance is sufficiently high to greatly reduce the left to nght shunt so that 
volume capacity and duration of systole of both ventncles is then similar and 
Aj and Pj are fixed 

Split second sound at apex Normally, the inspiratory splitting of the 
second soimd may be heard (besides the pulmonary area) at times over the 
aortic or left parasternal area but never over the imtral area or apex Sphtting 
of the second sound over the rmtral area is due to (1) Pulmonary hyper- 
tension The pulmonary component from a forcible valve closure in such 
cases may be loud enough to be heard at the apex, a most useful sign (2) When 
the apex beat is formed by a dilated right ventncle instead of the normal left 
ventricle 

Mistaken diagnosis of abnormal splitting of second soimd may be due to 

(1) Hurried breathing in children allowing less vanation in R V stroke volume 

(2) Ventricular ectopic beats if frequent (3) Right bundle branch block espe- 
cially with varying stroke volume as in atrial fibrillation causing further in- 
crease in wide splitting on inspiration (4) Late systolic chck preceding Ag 
or openmg snap following A. may be imstaken for fixed splitting of second 
sound 

Paradoxical splitting (Reversed splitting) This phenomenon occurs 
when pulmonarj' valve closure (P^) precedes aortic valve closure (Aj), a reversal 
of the normal state of affairs Thus there is audible splitting of the second 
sound on expiration During inspiration P^ moves in the usual way but 
towards A 2 instead of away from it resulting in a single sound (Fig 9 18) 
This IS the reverse of normal, hence the term reversed or paradoxical splitting 

Reversed splitting may be due to A Electrical L V delay (1) Com- 
plete left bundle branch block is the common cause Aortic valve closure is 
said to be delayed in such cases not because of a delayed onset of left ventri- 
cular systole but because of a slower spread of conduction The sphtting 
becomes more evident dunng expiration, when nght ventricular systole is 
shortest, resulting m a premature appearance of the pulmonary component 
(2) Wolf-Parkinson- White (WPW) syndrome Here early activation of R V 
may result in only slight precedence of P 2 on expiration but normal splitting 
(P 2 lost) on inspiration (3) Right ventricular ectopic beat or pacing 

B Mechanical delay (1) Aortic stenosis Because of prolongation of 
left ventncular systole or emptying time, in severe cases of obstruction to L V 
outflow at valvular or subvalvular level, the aortic component is delayed and 
follows the pulmonary Dunng inspiration, the pulmonary component is 
delayed and the “split” becomes narrower instead of wider This sign is not 
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very helpful in practice, because of masking of the earlier pulmonaty compo- 
nent in many such cases by a loud systolic murmur, resulting m a “pure'’ or 
single second sound. In milder cases of aortic stenosis, splitting of the second 
sound may be “normal” instead of “paradoxical” provided the aortic com- 
ponent IS audible (2) Aorto-pulmonary shunt e g patent ductus arteriosus 
Large left to right shunt leads to prolongation of left ventncular systole from 
overloading (3) Myocardial disease, ischaemia or infarcUon (4) Systolic 
hypertension Here the split is physiological on inspiration but reversed on 
expiration (5) Severe aortic regurgitation with an increased stroke volume 

Single second sound The second heart sound will appear single if the 
two components are separated by interval of less than 0 03 seconds This is 
not uncommon in normal individuals over the age of 50 years Pathological 
causes of a single sound are -•-('I) Changes in (Pg not detected) (a) Dimi- 
nution in intensity of as in Tetralogy of Fallot, tricuspid atresia, pulmonary 
atresia, pulmonary stenosis, transposition of great vessels (b) Distant heart 
sounds because of hypennflation of lungs (c) synchronous with 
Large V S D or single ventricle, some cases of aortic stenosis (d) Masked 
by systolic murmur as in aortic stenosis (2) Changes m A 2 (A^ not detect- 
able) (a) Diminution m intensity Calcific aortic stenosis (b) Synchronous 
with Pjj V S D with Eisenmenger syndrome, or single ventricle (c) Masked 
by loud ejection systolic murmur as m pulmonary stenosis or loud pansystohe 
murmur as in mitral regurgitation or V S D (at apex but not at base) (c) 
Presence of only one semilunar valve as in truncus artenosus 


Abnormal and extra sounds 


(Fig 9 19) 


Third heart sound (S3) The third heart sound is commonly audible m 
normal children and adults upto the age of 40 years After this age it is rare 
to hear the third sound probably because of increased viscosity of ventncular 
wall preventing very rapid filling The presence of a third sound gives rise to 
triple rhythm and it is advisable not to use this terra to include sphttmg of heart 
sounds, clicks or extracardiac sounds Tnple rhythm may be physiological 
or may be a sign of senous heart disease Its significance can be determined 
by consideration of associated symptoms and signs (by the company it keeps) 


Abnormal or pathological third heart sound (ventricular gallop) 
The pathological third sound can be differentiated from the normal or phy- 
siological third sound by (a) left or right ventncular enlargement, heart 
disease, or cardiac failure, (b) the sound bemg louder m intensity than the 
normal third sound, (c) age over 40 years, (d) presence of palpable diastolic 
thrust, (d) maximum intensity over the cardiac apex m the case of left ventn- 
cifiar, and near the lower end of sternum m case of nght ventricular gallop, 

(c) diminution in intensity by sitting or standing and accentuation by brief 
exercise 
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Mechanism The classical view that sudden stretching of the ventncular 
wall through overdistension (either through excessive volume of blood or a 
diseased myocardium with reduced compliance), results in an audible sound 
because of vibration of the muscle wall (not unhke the sound produced by 
“wind when fiUmg an empty sail”), is being abandoned of late in favour of a 
valvular hypothesis Vigorous elongation of the left ventncle (during the 
phase of rapid ventncular filhng) leads to ascent of the rmtral annulus fibrosus, 
with sudden tautemng or “tensing” of the rmtral leaflets and chordae tendinae 
resulting in an audible third sound Accentuation of the latter occurs, when 
ventncular filhng is prolonged beyond the third sound, because of overfilled 
left atnum and increased atnoventncular pressure gradient According to 
this theory, prolonged ventncular filhng (through a relatively stenotic onfice) 
from an overfilled left atrium, leads to prolongation and accentuation of the 
third sound (or a ventncular gallop sound) Rest, prolonged standmg and 
other manoeuvres capable of altenng the venous return to the heart, by altering 
the state of ventncular distension, bnng about alterations in the incidence, 
intensity and timmg of ventricular gallops The greater the distension 
of the ventncle, the more the tensing of the cusps and tendmae and greater 
the intensity of the pathological third sound Of late, the valvular theory 
of ventricular gallop has more or less completely superseded the old muscular 
theory of n\echamsm of diastohc gallop 

An abnormal third soimd may be due to (1) Ventricular failure causing 
raised atrial pressure — (a) A left sided third sound has its greatest value as a 
sign of abnormal L V function with L V failure, myocardial ischaerma or 
infarction, hypertension or cardiomyopathy It is common with severe 
mitral incompetence (b) A right sided third sound is common with massive 
pulmonary embohsm and certain forms of cardiomyopathy (2) Constrictive 
pencarciitis (pencardial knock sound) (3) Mitral regurgitation and rarely 
tncuspid regurgitation When judgmg the relative preponderance of mitral 
regurgitation or stenosis, a left sided third sound excludes dommant stenosis 

Fourth heart sound (Atnal sound) In normal subjects this sound is seldom 
if ever audible though it can be recorded in a sound tracing Audible atnal 
sound (as in complete heart block) gives nse to tnple rh 5 ^hm When S 3 and 
S 4 co-exist, they produce a quadruple rhythm 

Pathological fourth heart sound An audible fourth sound is a useful 
sign of ventncular abnormality Its site of origin whether the left or right 
atnum can be identified by other physical signs 

Mechanism With the aid of atnal electrocardiogram, the atnal gallop is 
shown to be due to certam late vibrations which occur dunng the earliest part 
of ventncular systole The response of this soimd to respiration, postural 
changes, Valsalva manoeuvre, carotid sinus stimulation and alterations of 
blood pressure proves it to be a ventncular filling sound or a ventncular filling 
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event, incidental to atnal contraction and caused by overloading of the vcntnclc 
dunng systole 

Causes A left atnal Oeft sided) is usually best heard at the apex, with 
the patient turned to the left and is louder during inspiration It occurs m 
(a) disorders charactensed by decreased compliance of the left ventricle 
such as systemic hypertension, aortic stenosis or regurgitation and cardio- 
myopathy (b) Acute myocardial infarction (c) Angina pectoris A fourth 
sound may appear transiently during an attack of angina pectoris and is a 
useful sign of ischaemic heart disease particularly when the electrocardiogram 
IS normal (d) Prolonged alno-ventncular conduction (c) Hyperkinetic 
circulatory states such as anaemia or hyperthyroidism (f) Acute mitral 
regurgitation from ruptured chordae tendinac A right atrial (right sided) 

IS best heard along the left lower sternal border and tends to be louder 
during inspiration It results from either decreased compliance of the right 
ventricle or from increased resistance to right ventncular filling It may occur 
with (a) Pulmonary hypertension (b) Pulmonary stenosis (c) Cardio- 
myopathy (d) After massive pulmonary embolism 

Gallop rhythm (Fig 9 19) Certain vanctics of '‘triple rhythm” have 
been labelled “gallop rhythms” The presence of an accentuated or patholo- 
gical third heart sound, an atnal sound and a fusion of the two, during ventn- 
cular diastole, have been arbitranly labelled as (1) \entncular (or protodiastolic), 
(2) atnal (or presystohe) and (3) summation gallop sounds respectively The 
combination of the two normal heart sounds with a gallop sound when asso- 
ciated with tachycardia, being suggestive of the “gallop” or “canter” of a 
horse, is referred to as gallop rhythm Because of its frequent association 
with myocardial failure this sound is often of serious prognostic significance 
and the louder the added sound the more serious the outlook 

Summation gallop and quadruple rhythm In states of tachycardia or 
less often with prolonged P-R interval (A-V conduction lime) there is super- 
iraposition of atnal and ventricular added sounds giving nsc to a ‘summation 
gallop’ It IS easily detected because of loudness of the sound and is probably 
the variety of pathological triple rhythm most frequently recognised It 
may be possible to demonstrate the fusion or summation of two added sounds 
(quadruple rhythm) by slowing the heart with carotid sinus stimulation 

Pericardial knock An extra sound in early diastole and due to rapid ven- 
tncular filling IS frequently heard m constnctive pericarditis It results from 
two factors namely combination of rapid flow from raised venous pressure 
and the abrupt limitation of ventricular filling produced by the fibrous or 
calcified pencardium At times the sound is loud and high pitched and may 
resemble an opemng snap As compared to other extra sounds it occurs a 
little earlier after the second sound 

Ventncular knock* A loud sound may be audible m cases of «cverc aortic 
regurgitation or mitral regurgitation It occurs at the same time as the ven- 
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heart sounds in the cardiac cycle 
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incular gallop and is probably produced when the diastolic movement of the 
heart dunng rapid filling causes the heart to slnkc the chest 
Snap sounds (Earlj^ diastolic %ahc opening sounds) 

A Opening snap dne to A-V valve stenosis uith mobile valve 

1 Opening snap of the mitkal \au\t (Mural snap) Mid\\a} bet- 
Vvcen the second and third heart sounds (about 0 09 to 0 13 second after the 
onset ofthe aortic or earl\ component ofthe second sound) in o\cr 90per cent 
of cases of “pure'’ or ‘‘dominant"’ mitral stenosis secondary to acquired 
rheumauc v'aU'ular heart disease, is usual!} heard a charactcnstic high-pitchcd, 
loud, snapping or ch eking, sharp sound 

The jnechanisni of production of the opening snap is similar to that of the 
accentuated first heart sound of mitral stenosis, there being a close correlation 
between these two sounds The opening snap (OS) is due to a sudden or 
sharp “tensing” or “buckling” of the cusps of the mitral >alvc as it tnes to 
open dunng carl} diastole (at the end of the isometnc relaxation phase), 
wnen the left atnal pressure exceeds that of the left \cntncle The sound is 
caused b} a sudden cessation of the opemng mo\emenl ofthe stenotic, but 
somewhat flexible and fibrosed, mitral %ahe Mbralion of the large “antenor” 
leaflet is mainl} responsible for the snap sound, other factors contnbuting to 
Its intcnsit} being (a) moderate calcification and fibrosis of the mitral \ ah c 
Se\erc calcification, howeicr, abobshes the sound, because of lack of pliabditv 
and mobiht} of the val\e (b) left atnal pressure The opemng snap is of 
great diagnostic ^nLIue in mitral stenosis, cspeaall} v hen the charactcnstic 
mid-diastohc and pres}'Stolic murmurs happen to be absent, or if mitral flow 
is small due to pulmonary h}pencnsion, nght heart failure or tncuspid 
regurgitation 

The opening snap ma} be absent, m occasional cases of mitral stenosis, 
when (1) the duration of preceding diastole, which if long, allows a high 
LA pressure to fall and the O S ma} be absent possibh because of the slow- 
ing of the rate of mo\craent of the \al\e displacement into the L V owing lo 
sentncular distensibiht} or aortic regurgitant stream (2) The stenotic process 
is xerv earl} or mild, (3) the \ahe is markedh calcified or fibrosed, with lack 
of mobiht} or phabilit} of the cusps (4) mitral regurgitation of moderate 
degree is associated with the stenosis In mitral \ah'e disease with dominant 
or pure mitral regurgitation, the openmg snap is usual!} absent, because of 
(a) defonmt} and ngidit} of the mitral leaflets, and (b) lack of a significant 
pressure-gradient (between the left atnum and \entncle) at the end of diastole 
E\en with mild , superadded regurgiiation, the opiening snap ma} be prc^ ented 
in otherwise t}'pical cases of mitral stenosis, because of lack of motement of 
the antenor leaflet of the salve, secondaix to impingement on it of the regur- 
gitant stream of blood. Occasional!}, m cases of mitral regurgitation (even 
v^hen severe), the openmg snap ma} persist when a mobile and pliable antenor 
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vahe cusp is associated with a severely affected and ngid postenor one (5) A 
high pulmonary vascular resistance, this may prevent the occurrence of a 
“snap ’ sound m mitral stenosis, for some obscure reason, (6) fusion or mat- 
ting of the, chordae tendmae and papillary muscles of the left ventncle In 
V S D with PDA and left to nght shunt a mitral snap may be recorded 
but IS seldom obvious 

Characteristics of an opemng snap are (1) The sharp and snappy, clicking 
character of the sound, similar to the “clicks” heard over the telephone, (2) 
the site of maximum intensity of the sound, which is along the left sternal 
border at tlte level of the fourth interspace, a site midway between that of a 
spht second sound (pulmonary area) and of a third heart sound (apical area), 
(3) transrmssion over a wide area, particularly over the basal areas and supra- 
sternal notch (because of transmission and rcgistrabihty of the sound within 
the left atnal cavity), (4) accentuation by exercise, (5) heard best with the 
diaphragm of the stethoscope, (6) shows a wider separation than usual from 
the second sound, in the standing position, (7) deep inspiration fails to alter 
Its position in the cardiac cycle (unlike a spht second sound), (8) persistence, 
despite the presence of atnal fibrillation, (9) persistence, as a rule, after 
mitral valvotomy, in both calcified and uncalcified types of stenosis (because 
of subvalvular fusion), and (10) its association with an accentuated first 
sound 

The “2-0 S interval” (interval between the onset of the second heart sound 
and the opemng snap) is a good guide to the “severity” of imtral stenosis, 
although dependant (to some extent) on other factors also, such as left atnal 
pressure, systemic arterial blood pressure and length of the preceding cardiac 
cycle With “slight” stenosis and low atnal pressure, the 2-0 S interval is 
usually 0 10 to 0 14 second, with “tight” stenosis alone about 0 04 to 0 05 
second, and with tight stenosis and high left atnal pressure the interval is 
below 0 04 second Besides mitral stenosis, which shortens the 2-0 S inter- 
val (the more severe the stenosis, the shorter the 2-0 S ), a high left atnal 
pressure (as in atnal myxoma) or a short preceding cardiac cycle (as in tachy- 
cardia, atnal fibrillation or after exercise) may also shorten the 2-0 S interval 

When the opening snap is present in case of mitral stenosis with regurgita- 
tion, the 2-0 S interval is usually short, because the regurgitant stream (by 
raising the left atnal pressure and volume at the end of ventncular systole) 
results in an earlier opemng of the mitral valve Factors conducive to long 
2-0 S intervals in mitral stenosis are bradycardia and systemic hypertension, 
where delayed opemng of the mitral valve is due to an unduly high left ventn- 
cular pressure (dunng the interval between the closing and opemng of the 
mitral valve) 

The opemng snap must be clearly distinguished from a spht second sound 
and ventricular gallop or third heart sound, in cases of rmtral stenosis, because 
of the different clinical sigmficance of the signs The interval between the 
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two componeats of a split second soaad, besides being mnch shorter than the 
2-0 S latenaL tends to increase (unlike the O S , which remains unaltered) 
on inspiration, but is unaffected by standing (a manoemTC that increases the 
2-0 S interval) The third or gallop sound ciffers from an “opening snap’’ 
in being low-pitched, better heard with the bell-stethoscope and arising much 
later m oiastole (0 12 to 0^4 second after the second sound) ^STiilst an 
opening snap suggests preponderant stenosis and is against free mitral regur- 
gitation, a g^op sound suggests dommant regurgitation and is most unusual 
m stenosis (being dependant on rapid \entncular filling, a condition not possi- 
ble m tight stenosis of the mitral \al\e) 

Other causes of opetung srap Besides acquired rheumatic heart disease 
with dominant mitral stenosis, other conoiuons, liLel> to gi\e nse to this sound 
from time to time, are (1) Congenital mitral stenosis, a ^erv rare malforma- 
tion of the heart winch may be associated wrth a snap sound, (2) Mitral 
regurgitatioii, when associated vith a rigid postenor but normal antenor 
\-d\e leafier, (3) Pninar3 subendocardial fibroelastosis, when associated 
with stiffness and fibrosis of the mitral \ai\e (4) Left atnal m}^oma (in 
10 per cent of cases onh) because of the markeoly raised left atnal pressure 
The snap is usuafiy soft and late and the intensits of the snap vanes greatly 
with the position of the patient (5) Excessive blood-fiow through the mitral 
onEce, as m case of large ventncular septal defects or patent ductus artenosus 
(6) Gargo^lisHL with urvobeinent of the heart as a rare complication, 

Opentsg snap Or THE TRICUSPID ^ ALVE (triclsptd svap) An Opening snap 
of the tricuspid ^alve is much less common (although similar m character) 
than the mitral snap It is seldom heard because of the almost in\anable 
presence of a mitral stenosis and a mitral snap It is usuallv best heard at the 
lower end of the sternum or along its nght border, and is frequentli associated 
with a “initial snap ’’ Since the latter is usually well heard all over the pre- 
coTdmm and is far more common, the Giagnosis of a tncnspid snap is frequently 
diffcult or ujgustifie<L It is due usually to (a) tncuspid stenosis (frequently 
m associatioii with mitral stenosis and a mitral snap) (b) atnal septal defect 
with left to right shunt, or (c) chronic constnetrve pencar&tis 

B A-Y abnonnalitv without stenosis. 

In Ebstem^’s anomaly the large antenor cusp often gi\es nse to a loud dias- 
tolic opening sound which is closely assoaated with a loud diastohc tncuspid 
closure sound. Because of seteral sounds and milrmuis, auscultation is not 
easy but the combination of wide splitting of the second sound and a cheky 
^astoLc sound louder duneg inspiration m a patient who has central cyanosis 
is virtually diagaostic of Ebstein’s anomal\ 

Systolic Section sounds or <iicks. 

SYsrouc ejection sou^nds (sometimes tenneo the opening snap of 
semilunar \alve) These are high-pitched, chek-hke sounds synchronous 
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With ventncular systole and in most cases seem to arise from the movements 
of the valve cusps However, a chck may also be heard with dilatation of the 
ascendmg aorta or mam pulmonary artery and a normal valve The added 
sound is high-pitched, anses 0 08-0 10 seconds after the onset of the first 
sound and may be aortic or pulmonary in origin It is often present in elderly 
patients and is of no significance A chck is of value in deterrmmng whether 
the obstruction to ventncular outflow is at valvar level, though it may be 
absent due to rigidity of the cusps 

Mechanism The onset of ejection into the aorta and pulmonary artery is 
associated with setting up of vibrations which become accentuated to form 
ejection soimds With simultaneous study of cineaortograms, sounds and 
pressure pulses, it has been shown that the upward movement of fused valves 
e g in aortic stenosis halting of the upward movement coincides with the ejec- 
tion sound The same mechanism causes the ejection sound in pulmonary 
stenosis In case of dilatation of aorta and pulmonary artery the ejection 
sound appears to have the same relation to the termination of the opemng 
movement of the valve 

Aortic ejection sound It is heard m both aortic and pulmonary areas 
and transmitted to the apex, and does not vary with respiration It is heard 
in (1) Aortic valve disease (a) Aortic stenosis of valvar type with mobile 
valve It does not occur in infundibular stenosis or obstructive cardiomyo- 
pathy (b) Bicuspid aortic valve, (c) Aortic regurgitation In minimal 
aortic leak the presence of ejection sound necessitates careful auscultation for 
a diastohc murmur (2) Dilatation of ascending aorta from hypertension, 
aortic aneurysm, dissection, coarctation, atheroma, syphihtic aortitis, severe 
tetralogy of Fallot or pulmonary atresia 

Pulmonary eiection sound It is best heard in second left space, not 
trimsmitted to the apex, and occurs earlier than the aortic ejection sound 
The causes are (1) Pulmonary valve disease In pulmonary stenosis the 
ejection click varies with respiration frequently disappeanng on inspiration 
An absent ejection sound in pulmonary stenosis suggests an infundibular 
stenosis or that the cusps are unduly thick with possibihty of difficulty during 
surgery (2) Pulmonary artery dilatation (a) Pulmonary hypertension 
Here there is httle respiratory variation (b) Idiopathic dilatation of pul- 
monary artery 

Mid or late systolic (POSr-EjEcnoN) clicks These are best heard at the 
apex or in the midprecordium and may show respiratory or positional vanation 
in intensity or even in tuning from beat to beat They are usually single but 
at times two or more sounds may be heard Causes (a) These sounds are 
in majority of cases bemgn and of no significance and occur after the onset of 
ejection (b) Systohc chcks associated with mid- or late systolic murmurs are 
indicative of non-rheumatic mitral regurgitation, and have been shown to 
be due to imusual balloomng of the nutral cusps into the left atnum 
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Effect of Valsaha crJ other Trarocinres on heart sounds aro clicks (a) W ilh 
[ cl^l^a TTcroczrrre the 5 }*stoIic did in the S}*stoIic did latc-$}*stoIic murmur 
5 >-ndrome mo^es to’^ards* the first sound The It^o components o"" the second 
hW sound become fused txccyl in A S D and RBBB D*astohc gallop 
sounds fade or disappear (b) Jso7re,nc hard gnp ma} bnng out or acecn- 
tuEie cal’op sounds m ischaemic heart disease or congesinc cardiom^» opai.h> 
(c) Carotid situs rras^ttge Wlh a rapid heart rate a gallop sound occumng 
m md-svTtolc (summation, gallop) ma} be difficult to identif} as fourth or 
third bean sooncL Pressure on carotid sinus o> sIo\^ing the pulse and pro- 
ducing quadruple rh%ihm can enable one to identif} the closer of 

the so and to the first or second soomL 
Extra cardiac svstohe sounds There arc serera! \anevies of extra sounds 
or cheks of cxtracardiac onpn Ti^hich ina> be audib’c o\cr the heart dunne 
mid- or latC'Sj-sto’e. Lsuall> asenbed to the mo\eTcnt 0 *“ the heart in rela- 
tion to other mediastinal structures, the> mas be due to (1) Left-sided 
preumohorax. This ma} cause a chckirg sound, at times loud enough to 
ot heard at a distance and affected con^derab!} b> respiration and change of 
posture The sj^olic chcl '^^Lch is usual!} evanescent, is particulanv com- 
mon in me later stages of a rcsohnng lefi pneumothorax, (2) Picuropencardial 
aohesior^ (5) Spontaneous mediastinal ciriphv^ema ftvith peculiar “crunch- 
ing sounds sv-nchronous v\iih the hicart) (4) EmphviCmatous b^eb or bulla, 
clove to *Jie hean (5) Funncl-chest, v^here a subs^cmal or xiplu^enial crunch 
(a superficial crunching sounc, piobabH ansitig in the jO nt of the serenth costal 
canTage vvith the sternunj is sorrelimes audible Extra s>stohc sounds arc 
entirel} harmless, occur much later in sv’sto^e than ejection sounds and are 
2 lvc 2 .ys extrazrardiac m onguu (6) Sounds produced Ir cardiac pacemalers 
The sound heard cunng presvs^o^e results from coniracUon of si e^ctal muscle 
and IS not of cardiac ongm (7) Anifiaal v-alvie sounds These van vith 
the type of artiSaal or prostheuc valve implanted and mav be opening or 
doiing sounds 

ExtraneoTis adventitious sounds, Dunne auscultation certain extraneous 
or adv-entitious sounds mav aepear and interfere v\iih a proper hearing or 
mterpreiation of heart sounds ard murmurs The most important of these 
are (!) extraneous noises or sounds from outside (2) pectoral muscle sounds 
usuallv nunhling or roanne, dull sounds but, occasional!} soft and rale-likc, 
(3) hatrv crepitations (due to faction of the chestp^cce iviih the hair on the 
chest-vrall and easil} remov-ab^e bv moistening or shaving of the hair) 

T ascukr sounds Heart sourds One or both of the hean sounds mav be 
audible o er the carotid and subclavian artenes in normal subjects, cspeaalK 
on the nght side 

^ ferial sourde A sv-s^ohe sound mav occasional]} be heard over me 
|emor^ orterv, even v^ithoui compression of the arten ' A mar] ed accentua- 
on Oi sviiohc sound over the femoral or brachial artcrv, resulting m the 
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so-called “pistol shot sound”, is common m aortic regurgitation and in any 
condition, in which the pulse pressure is high and the diastohc pressure low 
The pistol soimd is probably due to vibrations of high frequency, caused by a 
sudden elevation of pressure within the vessel Occasionally, a double sound 
(Traube’s double tone) is heard in aortic mcompetence, instead of the single 
pistol shot 


CARDIOVASCULAR MURMURS 

Definition A cardiovascular murmur may be defined as a prolonged 
series of auditory sounds or vibrations of varying loudness (mtensity), fre- 
quency (pitch), character or quahty, duration and configuration and caused 
by the vibrations of the valves or walls of the heart or great vessels 

Although a murmur seldom soimds hke a “murmur” in the hteral sense 
of the word, bemg more often blowing or rumbhng in character, the word 
murmur has enjoyed umversal acceptance for so long that it is difficult to 
displace it 

Murmurs, also called “brmts”, have been greatly overrated in the past, and 
later grossly underrated, as evidence of heart disease In conjunction with 
other signs and a proper history, murmurs may ofier information of great 
diagnostic or prognostic value 

Notevrorthy features Certain features of general interest about murmurs are worth notmg 
(1) The presence of a murmur does not necessanly imply a diseased heart, for instance, an 
insigmficant or innocent murmur is usually associated with a normal heart (2) Serious 
heart disease (e g myocardial infarction, angina pectons or congenital heart disease) may 
exist m the absence of all murmurs (3) The mtensity of a murmur is usually no indication 
of the degree of the causative lesion As a matter of fact, m mitral stenosis, aortic stenosis 
or ventncular septal defect, progression of the disease or advent of heart failure may cause 
a murmur to become famter or even disappear (4) The length or duration of a murmur is 
often of greater significance m diagnosis and prognosis (as in the case of mitral valve disease) 
than its mtensity or loudness (5) A murmur heard best over the heart need not necessanly 
be of cardiac ongm, it may be extracardiac m ongin (6) A very loud murmur or “cooing’* 
murmur is usually indicative of orgamc heart disease, a musical or rasping murmur may bo 
due to eventration of a valve cusp or tom chorda tendinae (7) Whilst a diastolic murmur 
suggests organic heart disease, a systolic murmur may be insignificant or innocent (8) Whilst 
an innocent murmur is usually profoundly altered by respiration or change of posture, a 
significant murmur is only slightly affected or not at all (9) A so-called stenotic or regurgi- 
tant murmur need not be valvular m ongm, it may be due to a relative or functional stenosis 
or regurgitation, which may be more important or senous than the valvular defect (10) 
Whilst post-natal or acquired murmurs tend to onginate m the valves of the left side of the 
heart (mitral and aortic valves), congemtal murmurs usually anse m the pulmonary valve 
m the ng^ side of the heart 

Mechanism of production Three mam thcones, viz. the turbulence theory, the cavitation 
theory and the vortex-sheddmg theory, have been put forward m attempts to explam the 
physio-pathological mechamsm of murmur production 

(1) Turbulence theory According to the classical and once widely accepted theory of 
“turbulence”, the conversion of the normal “laminar” flow of blood into a “turbulent” one 
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results in a murmunsh sound or murmur Turbulence of a ‘'random How of fluid particles, 
in terms of direction and velocity", was said to occur, when R or the Reynold ^bcr (i e 
diameter of channel X stream velocity — viscosity) exceeded the cntical level of 2000 Being 
applicable to both obstructive (stenotic) and non obstructive conditions (such as anaemias 
and thyrotoxicosis), this theory of murmur production held sway for many years In the 
light, however, of the following facts, the turbulence theory appears no longer tenable 
(a) Aerodynamic research (as in case of jet engines) has proved the importance of high velo- 
cities of flow (approximately the speed of sound in any given medium) in the generation of 
sound phenomena Such high speeds of flow can never be approximated or attained by the 
slow moving blood particles of the circulatory system (b) The Reynold number of pulsating 
blood within the major arterial trunks is in the region of 1000 (or well below the critical 
level of 2000) If “turbulence” was possible at such low levels (say 1(K)0), then normal indi- 
viduals would all be subjects of long or pansystolic murmurs over their arterial trunks (c) If 
'turbulence” was truly concerned in the production of murmurs, then all murmurs would 


have to be of the same pitch The wide differences in pitch displayed in practice by vanous 
murmurs is against such a theory 


(2) The caMtation theory asenbes the production of murmurs to the phenomenon of 
"cavitation” or rapid formation and breakdown of "bubbles” of blood (associated with 
loud crackling noises) dunng their flow downstream This is said to occur when too rapid a 
flow of blood (through an orifice) results m a local lowenng of pressure (beyond the onficc) 
to a level below the vapour pressure of blood Cavitation has been expenmcntally induced 
and studied in vanous models, employing both sustained and pulsatile flows of blood As an 
explanation of human murmurs, this theory is unacceptable for two reasons (a) "crackling” 
noises, produced dunng expenmentallj induced cavitation, arc much louder and easily audible 
without a stethoscope, (b) pressures of about 350 mm Hg or much higher than can be 
attained in human beings, are required for inducing "cavitation” m cxpcnmcntal models 


(3) The vortex shedding theory of aeolion tone formation seems to be the most acceptable 
explanation for the mechanism of heart murmurs and their vanablc behaviotir under changing 
haemodynamic conditions A smooth obstacle or body, such as a cylinder or wire (or valve 
structure) intercepting the path of any fluid (say blood) leads to the phenomenon, known as 
vortex shedding,” along its edges Inespcctive of whether vibration of the ^essel wall or 
obstacle (such as a deformed valve cusp) is present or not, pressure oscillations of high magni- 
tude arc generated within the fluid medium itself, resulting in an acolian tone or sound The 
frequency and intensity of the tone or sound produced depends on the position of the aus- 
cultator in relation to the blood flow, on the velocity of flow (the frequency of tone being pro- 
portional to velocity) and on the diameter of the onfice (e g stenotic valve) It is possible 
to explain, in terms of the vortex shedding theory, certain obscure clinical phenomena, 
such as the presence of high frequency murmurs with slight or minimal stenosis and of low 
frequency murmurs with moderate or severe stenosis, of high pitched murmurs in regurgitant 
states, such as aortic insufficiency, the association of a high-pitched systolic murmur at the 


apex in conjunction with a low pitched murmur over the aortic area in case of uncomplicated 
aortic stenosis, the occasional persistence of diastolic murmurs in mitral stenosis after radical 
co^ection through mitral valvotomy, the high incidence of systolic murmurs in normal indi- 
VI ua s after exercise (dunng fevers or with hyperdynamic arculatory states), and the pheno- 
menon of post stenotic dilatation, distal to obstructiye lesions of heart valves Dilatation 
01 vessels, distal to valve stenoses, arc probably due to high magnitude pressure oscillations 
secondary to the phenomenon of vortex shedding 


Regardless of the exact mechanism of sound formation as related to murmurs, 
production of murmurs can be attnbuted to the follo^Vlng factors (Fig 9 20)' 
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(1) Forward flow or rush of blood from a relatively narrow into a wide ad- 
joimng part or section of the heart or blood vessel, the flow of blood may be 
through a narrow, constncted or stenotic valve into a normal-sized heart 
chamber (stenotic or obstructive murmur) or through a normal valve into a 
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Fig 9^0 Basic mechanism of cardiac murmurs A Forward flow 
through narrowed valve mto normal chamber, B Forward flow 
through normal valve into dilated chamber or vessel, C Back- 
ward flow through regurgitant valve or defect, D Vibration of 
loose structure or vegetation , E Increased velocity of blood flow 
(hyperkmetic murmur) 

dilated chamber or blood vessel (relative or non-valvular stenosis) The 
production and mtensity of the resultant murmur depend on the degree of 
diflference of calibre of the adjommg parts, the abruptness of the change of 
cahbre, the pressure differential and the rate of flow of blood (2) Backward 
flow (or jet lesion) of blood through a regurgitant valve (a valve that cannot 
close and thus allows reflux of blood is said to be regurgitant or msufllcient), 
septal defect or patent ductus (3) Increased velocity or high rate of flow 
of blood (hyperkinetic murmur) (4) More or less continuous flow through 
extracardiac and intracardiac shunts and narrowed or altered vessels, and m 
vascular structures (5) Rarely vibration of a loose structure, such as a tom 
cusp, chorda tendmae or vegetation m the blood stream (vibrational or stnng 
murmur) A combination of these factors may be responsible 
The mechamsm of production of a murmur may be anomalous and outside 
the heart and mam vessels, as m the case of cardiopulmonary murmurs, or 
obscure or unexplained m spite of investigations (agnogemc murmur) 

Clinical mvestigahon of murmurs Every murmur, however insignificant, 
must be subjected to close scrutiny and investigation The following are the 
most important charactenstics or diagnostic features of cardiovascular mur- 
murs, which are routinely mvestigated 

1 Timing or position m the cardiac cycle The first and most important 
charactenstic of a murmur is its exact position or place in the cardiac cycle 
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whether systolic, diastohc or continuous The phase of systole starts with 
the onset of the first heart sound and ends with the onset of the second Any 
murmur that occurs durmg this phase is called systolic, when long enough to 
occupy the whole of systole, it is known as holosystohc or pansj’stolic (Fig 9 21) 
A murmur which starts with the first sound (either accompanying, masking 
or replacing it) is called early systolic, a murmur which starts after the com- 
pletion of the first sound may be either mid- or late systolic 

From the onset of the second heart sound to the onset of the first is the 
diastolic phase, it is a longer event than systole and is divided into early, 
mid- and late diastole A murmur, when occurring early in diastole Qust 
after the second sound), is called early diastolic, when occupying the middle 
of diastole (or nudway between the second and first heart sounds) mid-diastolic, 
and when occumng towards the end of diastole or just pnor to the first sound 
is called late diastolic, telediastolic, presystolic or atnosystolic (Fig 9 22) 

A murmur that contmues or extends throughout systole and diastole is 
known as a continuous murmur (Fig 9 23) Systolic and diastolic murmurs 
when occurring together, give rise to the so-called seesaw, to-and-fro, bellows, 
double or combined murmur (Fig 9 24) A systolic murmur that extends 
throu^ or beyond the second sound into early diastole, or “spills” into diastole, 
IS termed a systohco-diastolic murmur 

The timing of a murmur is usually easy with a regular and slow heart rate, 
difficult or impossible in a rapidly beating or irregular heart, especially with an 
mexpenenced observer The timing of a murmur depends on a correct iden- 
tification of the heart sounds by careful auscultation of the heart The less 
expenenced may identify cardiac systole by inspection or palpation of the apex 
thrust or carotid pulsation, both these events being synchronous with ventri- 
cular systole The radial pulse is not suitable for the timing of murmurs 
because of the time delay or “lag” between cardiac systole and radial pulsation 

The identification of the nature and site or mode of production of a murmur 
frequently depends on the correct tuning of the murmur A systohe murmur, 
which IS far more common than diastohc, may be irmocent or insigmficant 
A diastohc murmur, on the other hand, is nearly always indicative of valvular 
or structural heart disease A murmur which masks or replaces a heart sound 
is of greater significance than one which does not 

The identification of a systohe murmur is helped by attention to associated 
phenomena e g. early systohe ejection sounds are common with dilatation of 
aorta or pulmonary artery especially when associated with aortic or pulmonary 
valve stenosis Midsystolic cheks occumng at the beginmng of an apical late 
systohe murmur usually indicate mitral regurgitation The first sound is soft 
m mitral regurgitation. Wide sphttmg of the second sound without respiratory 
vana ion suggests that a pulmonary ejection systolic murmur is due to A S D 
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A Single second sound is found in tetralogy of Fallot, tncuspid atresia, trans- 
position of great vessels and truncus artcnosus A faint delayed closure of 
pulmonary valve occurs in pulmonary stenosis 

According to its tmung or position in the cardiac cycle, a murmur may be 
described as pansystolic or long systohc, as in the case of nutral or tricuspid 
regurgitation, late systolic or short systolic, as in the case of an innocent 
murmur, early diastohc, as in aortic or pulmonary regurgitation, nud-diasto- 
lic, as in nutral or tncuspid stenosis, presystohc or late diastohc also as in 
nutral or tncuspid stenosis, continuous, as in patent ductus or arteriovenous 
fistula, double murmur, as m the case of the seesaw or to-and-fro murmur of 
aortic incompetence and stenosis or pulmonary stenosis and incompetence, 
or as a multiple murmur, when more than two murmurs are combined, as in 
mitral and aortic valve disease 

2 Site of maxunum mtensity. In the case of any murmur, systohc or dias- 
tolic, the exact localization or site of maximum intensity must be determined 
by careful auscultation, as it may (a) suggest its site or mode of production, 
as in the case of the mitral stenosis murmur in the apical area, or (bl facilitate 
Its recogmtion, as in the case of Roger’s area at the inner end of the third left 
interspace 

The locahzation of a murmur may prove difficult or impossible m case of 
(a) mconstancy of localization or multiphcity of sites of maximum audibihty 
(e g the diastohc murmur of aortic regurgitation, which may be best heard 
either in the aortic area, at the inner end of the third left interspace or at the 
apex), and (b) diffuse or widespread murmurs, as in coarctation of the aorta 
where the murmur is widely heard over the back and front of the chest, and in 
aortic stenosis, where the murmur is heard all over the chest and up the neck 
on either side 

3 Intensity or londness The great majority of murmurs are due to rush 
of blood, from a narrower into a wider section of the cardiovascular system, 
causing the formation of “eddies” in the blood stream, which set the walls or 
valves into vibration, the resultant acoustic phenomenon being called a mur- 
mur The mtensity of the murmur wdl therefore depend on (a) the difference 
in calibre between the adjoimng narrow and wide section of the heart or blood 
vessel, (b) the abruptness of change of calibre, (c) the pressure differential, 
(d) the rate of blood flow, and (e) external modifymg factors, like the thickness 
of the intervemng chest wall or lung tissue 

Murmurs display wide vanations in mtensity, from the very faint or hardly 
audible at one end of the scale to the extremely loud at the other In a case 
of aortic stenosis recently observed, the murmur could be heard about four 
yards away from the patient with the bare ear ' 

The mtensity of a murmur is not always proportional to the degree or im- 
portance of the causative lesion or haemo-dynamic disturbance For instance. 
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the murmur of a small and insigmficant \entncular septal defect or mitral 
regurgitation may be much louder than that of a large atnal septal defect, 
where a murmur may e\en be non-^xistenL The difference depends on the 
velocity of the jet (or blood flow through the defect), which is much higher 
m the former instances and thus producU\e of a louder murmur Wth the 
progression of a \al\e lesion the associated murmur ma} show cither an in- 
crease or decrease of mtensiU, whilst the ad\eDt of heart failure usuall> makes 
the murmur lose its initial loudness Alterations of intensity are often of 
importance in the follow-up of cases 

Grades or degrees of intensity Six different grades of intensity or 
loudness of s>stohc murmurs ha\e been desenbed as follow’s 
Grade 1 ^ ery faint (or can be heard only with special effort) 

Grade 2 faint but can be heard easily 
Grade 3 moderately loud 
Grade 4 ^e^yloud 
Grade 5 extremely loud 

Grade 6 loudest possible (can be heard with the stethoscope just remo\ed 
from contact with the chest) 

S\stolic murmurs of grade 3 or more m intensity are as a rule significant 
Systohe thrills are usually associated with grade 4 or louder murmurs Dias- 
tohe murmurs are classified usually into four grades For the sake of simpli- 
city it may be preferable to classify the murmurs according to intensity into 
soft, moderately loud and \ery loui 


Intensity behavjoiir of muminrs A murmur may be of constant intensity 
throughout its duration, of increasing intensity {crescendo type), of decreasing 
mtcnsity {decrescendo or diminuendo type) or a combmation type {diminuendo- 
crescendo or crescendo-diminuendo) A crescendo-decrescendo murmur is 
sometimes referred to as “diamond-shaped” or as having a “chnstmas tree” 
configuratiocL 

4 Quahty or character. A murmur is seldom “murmunsh” m the hteral 
sense of the w or<k It is more often describable as a blowing, rasping, churning, 
rumbhng, rolhng, gratmg, rough, sawing or musical type of souncL The 
character or quahty of a murmur may be charactenstic enough (hke the bark 
of a dog or the “purr” of an engine) to permit an immediate recogmlion of 
its true nature 


Of the numerous types of murmurs encountered m practice, the following 
are some of the most charactenstic, being recognizable by theu: quahtv or 
character alone (a) the rumbling or rolhng diastohc murmur of mitral sieno- 
M (aptly compared to the sound of a “wooden cart going o\ er cobblestones”), 
W the ^continuous, machmery, hummmg-top or train-m-tunnel murmui 
(Gibson’s murmur) of patent ductus artenosus, (c) the soft, blowmg, “whiff- 



CARDIOVASCULAR MURMURS 269 


like” early diastolic murmur of aortic regurgitation, variously likened to the 
“sucking of breath”, “soimd of pouring water” or “the sound of a whispered 
R”, (d) the musical or sea-gull murmur of aortic incompetence, associated 
either with eversion or retroversion of a valve cusp or a tightly stretched mode- 
rator band, (e) the loud, rough, harsh, rasping or gratmg, high-pitched 
systolic murmur of aortic stenosis, and (f) the water-wheel murmur of hydro- 
pneumopencardium, (g) the innocent murmur compared to the noise made 
by a twang stnng 

As a rule, regurgitant murmurs, caused by “leaking back” of blood, are of 
blowing or “bellows” type (bruit de soufflet), whilst obstructive or stenotic 
murmurs are harsh, rasping or churning in character, probably because of 
increased resistance to the flow of blood 

Sudden changes in character or intensity may be displayed, from day to 
day or temporanly, by certain murmurs, especially in cases of bacterial endo- 
carditis, and ruptured cusp or chorda tendinae The murmurs are referred 
to as metamorphosing (or changmg) murmurs 

5 Extent or area of distnbution A murmur may be either localized or 
confined to a small area as in mitral stenosis, diffuse as in mitral incompetence, 
or widely diffuse as m aortic stenosis and coarctation of the aorta The 
extent or “auditory field” of a murmur may be wide enough to involve even 
the extremities as in aortic stenosis, the murmur being frequently audible over 
the olecranon processes 

When a murmur is loudly heard over two (or more) valve areas, it is of 
importance to decide (1) whether the same murmur is audible over both the 
valve areas, or (2) whether there are two distinct murmurs present The 
question is usually settled by tracing the murmur inch by inch, from one valve 
area to the other, noting the intensity and character of the murmur during the 
process In case of gradual increase or decrease m intensity from one area 
to the other (intensity pattern of “tnangular type”) and with no change m 
quahty or character, the same murmur is probably heard at both the areas 
On the other hand, if the intensity, when traced from one area to the other, 
shows a decrease to a midway point followed by an increase (intensity pattern 
of “hour-glass type”), and if the character and pitch of the murmur at the two 
areas are different, then there is justification for a diagnosis of two distinct 
murmurs (e g a high-pitched, blowing systolic murmur of imtral regurgitation 
associated with the harsh and low-pitched systohc murmur of aortic stenosis) 

6 Pitch. The pitch of a murmur may be of value in the diagnosis of the 
murmur Blowing murmurs (e g the systohc murmur of nutral regurgitatrCn) 
are usually of a higher pitch than rumblmg or rolling murmurs (e g the dias- 
tolic murmur of mitral stenosis) The pitch of a murmur, taken m conjunction 
%vith its other charactenstics, frequently facfiitates its recogmtion or identifi- 
cation 
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A murmur is made up of “random” vibrations of many frequencies High 
frequency vibrations usually cause a high-pitched and low frequency vibra- 
tions, a low-pitched murmur A high-pitched murmur, such as that of aortic 
regurgitation or small ventncular defect, usually suggests a high velocity of 
blood flow, a high pressure differential and a small onfice A low-pitched 
murmur, on the other hand, such as that of mitral stenosis, suggests low 
velocity, small pressure difference and a large onflce 

Murmurs may be either high-pitched, medium-pitched or low-pitched A high-pitched 
murmur (as in aortic regurgitation) is usually best heard either with the Bowles type of chest- 
piece or by the naked ear, a low-pitched murmur (as in mitral stenosis) on the other hand, 
IS heard better with the bell type of chcstpiece 

By varymg the force or pressure of the chestpiece, the sensitivity for pitch may be altered 
to some extent Whilst a high-pitched murmur, such as that of aortic regurgitation, requires 
a firm or forcible application of the diaphragmatic chest-piece, a low-pitched murmur such as 
that of mitral stenosis, is best heard with very light application of the bell chestpiece 

It has been demonstrated that a murmur varies directly with the \elocity of blood flow 
across the area of murmur production The veloaty in turn is often closely related to the 
pressure head which dnves the blood across the murmur generating area For instance the 
veloaty of flow across a small V S D gives rise to a loud murmur whereas a large flow at 
low veloaty through an A S D produces no murmur Also the frequency of a murmur bears 
a similar relationship to the velocity of blood flow, as does the intensity of a murmur Low 
veloaty with a small pressure head across a stenosed mitral valve produces low-pitched mur- 
murs, while the large pressure difference across the aortic valve in aortic insufficiency causes 
high-pitched murmurs Occasionally the frequency composition of the same systolic murmur 
may vary depending upon the area auscultated e g the ejection systolic murmur of aortic 
stenosis is higher pitched at the apex than at the base (This supports the Votex sheddmg 
theory, according to which the murmur heard at the site of production or downstream is 
lower pitched than upstream) 

7 Transmission or direction of selective propagation The propagation 
or transmission of a murmur depends on the following factors (in order of 
importance) (a) The intensity or loudness of the murmur The louder the 
murmur, the further it is transmitted Thus, the loud murmur of aortic 
stenosis may be heard over the head or elbows (b) The conducting nature 
of adjacent tissues Whilst muscle and bone are good conductors of sound, 
fat, fluid and air tend to dampen sound conduction (c) The direction of the 
blood stream producing the murmur This factor is probably concerned 
in the upward conduction mto the neck of the aortic stenotic murmur and the 
murmur of pulmonary stenosis (which is transmitted better on the left side 
of the neck), and the downward conduction of the aortic regurgitant murmur 
along the left sternal border due to the regurgitant stream of blood flowing 
intoMhe left veutncle (d) Other factors, eg the place of insertion of the 
papillary muscle This has been shown to play a part in the conduction of the 
mitral regurgitation murmur mto the axilla. The conduction has been artifi- 
cially altered in site and propagation by transplanting the papillary muscle 
elsewhere ^ j 
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8 Effects of posture, respuration, exercise and other manoeuvres 

Postural effects It is advisable to study all cardiovascular murmurs 
m both the recumbent and the upright (either standmg or sitting) postures 
Certain murmurs (e g the diastohc or presystolic murmur of mitral stenosis) 
are better heard or only heard dunng recumbency (or left lateral decubitus) 
Some murmurs (e g the diastohc murmur of aortic regurgitation) are better 
heard or only heard in the upnght (or stooping forward) posture Insignifi- 
cant murmurs are markedly influenced by posture tending to disappear m 
the upright posture, a feature of some diagnostic value In obstructive cardio- 
myopathy prompt squatting causes the systolic murmur to become faint or 
inaudible, whereas the systolic murmurs of mitral regurgitation and aortic 
stenosis tend to be louder 

Of the two commonly used postures (viz recumbent and upnght), the 
upright posture (either standing or sitting) is considered more dependable 
or satisfactory for the following reasons (1) it tends to elimmate ummportant 
or msigmficant murmurs, thus simplifying the task of diagnosis, (b) it tends 
to bring out otherwise maudible aortic regurgitant murmurs, (c) it facilitates 
recogmtion of the rmtral systolic murmur from other murmurs (such as mur- 
mur of V S D ) It IS our observation that dunng recumbency, the systolic 
rmtral regurgitant murmur is frequently heard best m an anomalous position 
(e g in the fourth left interspace rmdway between the sternum and cardiac 
apex), a position in which it is hkely to be mistaken for some other murmur 
This can be prevented by adopting the upnght posture, which shifts the rmtral 
systolic murmur back to its normal apical position 

Effect of respiration All murmurs should be auscultated dunng and 
at the height of both inspiration and expiration, as well as dunng holdmg of 
the breath after expiration The great majonty of organic murmurs become 
louder dunng expiration (the interposed lung tissue being less) and famter 
dunng inspiration In the case of cardiopulmonary murmurs, on the other 
hand, the murmur tends to disappear at the height of both inspiration and 
expiration' and is maximal m mid-mspiration and mid-expiration Some faint 
murmurs (such as the diastolic murmur of aortic regurgitation) may only be 
audible at the end of expiration Innocent murmurs may be accentuated 
by mspiration as also the systolic and diastohc murmurs of tncuspid regurgi- 
tation and stenosis (Carvallo’s sign) Accentuation or increased audibility 
of a tricuspid murmur is most obvious dunng slow and deep inspiration 
following on a full expiration This sign is however negative, if deep inspira- 
tion (or apnoea) is maintained for any length of time Accentuation of the 
diastohc murmur of tricuspid stenosis during inspiration has been attnbuted 
to markedly increased velocity and quantity of blood (increase of over 30 per 
cent) through the tricuspid onfice (even in advanced cases of valve stenosis) 
dunng this phase of respiration Because of lowering of mtrathoracic pressure 
dunng inspiration, there is a rise m the “penpheral venous — right ventncular 
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glljng” gradient (or the nght atnoventncular transvalvular diastolic gradient), 
which m turn increases and accelerates blood flow across the vaUe-bamer 
In the case of the sy^stohc murmur of tricuspid tegurgitationy accentuation of the 
murmur dunng inspiration is due to (a) increased rate of regurgitation be- 
cause of the increased stroke volume of the nght ^ent^cle during s>sto]e, and 
(b) increased traction of the chordae tendinae on the val\e leaflets (with in- 
crease m size of the tncuspid aperture and increased reflux of blood), because 
of mcrease in the volume of the nght ^ent^cula^ chamber 

Effect of exerose. Exercise, by increasing the rate of flow of blood, may 
help to bring out murmurs which are othcn-^ise faint or inaudible This is 
particularly true for (1) the diastolic murmur of mitral stenosis and (2) the 
so-called innocent or insignificant murmur (in the pulmonary^ or mitral area) 

Exercise may cause the appearance of a transitory' or c\anesccnt systolic 
murmur in normal healthy indi\iduals, particularly in children and adoles- 
cents This factor must therefore be tal en into account before regarding a 
systolic murmur as sigmficant 

Valsalva manoeuvre. Forced expiration against a closed glottis causes 
imtially a sharp nse in blood pressure (phase I) As the straimng continues, 
there follow's a decrease m stroke volume, heart size, and mean artenal pressure 
(phase II) Innocent murmurs arc hardly affected by this technique Dunng 
phase II the murmurs of aortic and pulmonary stenosis become fainter, on 
the other hand the murmur of HOCM intensifies due to reduction in left 
\enlncular volume In the case of systolic click and late sy'stohc murmur 
syndrome, the murmur starts earlier and may become more musical The 
manoeuvre also helps m differentiation of coronary artery fistula from extra- 
cardiac shunts With Valsaha there is coniparati\ely more reduction in 
systolic and pulse pressures than the pressures in the pulmonary circulation 
thereby reducing the pressure across the intracardiac fistula Ertracardiac 
shunts are not sinularly affected 

Isometric hand grip Sustained isometnc hand gnp causes an increase 
m pulse rate and blood pressure (Forceful clenching of the fist can ser\e a 
similar purpose) The effect on murmurs is (a) Regurgitant (both aortic 
and mitral) become louder due to nse of aortic diastolic and xenlncular sy'S- 
tolic pressures respectively (b) Diastohe murmur of mitral stenosis becomes 
louder due to increased flow through mitral val\e (c) Murmur of valvar 
aortic stenosis and HOCM decreases Sustained hand gnp is contraindicated 
in presence of recent myocardial infarction, hypertension or cerebro\ascular 
disease 

Other manoeuvres (a) Occlusion of the internal jugular vein by light 
pressure over the \eiii, rotation of the neck (or Valsalva manoeuvre) makes 
a ircnous hum become faint or disappear (b) External compression of the 
chest w*all can accentuate the basal systohe murmur of straight back syndrome 
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(c) Supraclavicular arterial bruit can be silenced or muffled by marked exten- 
sion of the shoulder 

9 Effect of drugs and pharmacological agents. Some drugs by producing 
haemodynamic changes produce alteration of murmurs and heart sounds 

(a) Pressor agents like phenylephrine These produce rise m systemic 
artenal pressure causing (i) Intensification of left-sided regurgitant mur- 
murs (ii) In Fallot’s tetralogy the systolic murmur is similarly intensified 
(m) A small V S D murmur becomes louder due to rise in left-to-right gradient 
(iv) The diastolic component of P D A murmur may become obvious due 
to the same mechanism (v) In HOCM the systolic murmur may become 
fainter or inaudible 

(b) Amvl nitrite Inhalation of amyl nitrite causes sudden penpheral 
vasodilatation, a rapid fall in systermc blood pressure, increased venous return 
and cardiac output Because of ease of administration and safety it can be 
used for diagnosis of (I) Left sided regurgitant murmurs, V S D , PDA, 
and murmurs of systemic A-V fistulae become shorter and softer (ii) Right 
sided regurgitant murmurs (T R ) and all ejection murmurs become louder 
due to increased venous return and increased forward flow (provided there 
IS no heart failure), with the exception of the ejection murmur in tetralogy of 
Fallot which softens because blood is diverted down the aorta instead of 
across the pulmonary stenosis (iii) It can help to distinguish Austin Flint 
murmur from a mitral stenosis murmur The Austin Fhnt murmur fades 
as the aortic regurgitation decreases whilst the murmur of M S is accen- 
tuated (iv) Tlic murmur of systolic click, late-systolic murmur syndrome 
increases in duration (v) In acute papillary muscle dysfunction the late 
systolic murmur becomes pansystolic and louder 

10 Presence of thrill. A fair percentage of murmurs are accompanied 
by thnlls Thrills are usually associated with low frequency or harsh murmurs 
and therefore commonly associated with stenotic or obstructive lesions Thnlls 
are usually absent with high-pitched or high frequency blowing murmurs 
(e g murmur of aortic regurgitation) 

The presence of a thrill, in conjunction with a murmur, at the apex, usually 
suggests mitral stenosis, in the aortic area, either aortic stenosis or aneurysm, 
and in the pulmonary area, some form of congenital heart disease 

types of murmurs 

It IS convenient to classify cardiovascular murmurs into the following main 
vaneties 

1 Innocent (normal, bemgn or insignificant) murniurs, inclusive of (a) the 
musical or vibratory systolic murmur, (b) the supraclavicular artenal bruit, 

(c) the pulmonary ejection murmur, (d) the cardiorespiratory murmur, 
(e) the mammary souffle, and (f) the venous hum 


18 
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2 Physiological (or hyperkinetic) murmurs, secondary to hyperdynamic 
circulatory states (or accelerated circulation), as m case of severe anaemias, 
fevers, thyrotoxicosis and ben-ben heart disease 

3 Functional or relative murmurs (a) Dilatational murmurs secondary to 
dilatation of cardiac chambers or blood vessels, but not associated with any 
structural abnormality such as valvular lesions, narrowing of vessels or shunts 
The systolic apical murmur of hypertensive cardiac enlargement, usually 
asenbed to non-valvular, relative or functional mitral insufficiency (secondary 
to A-V nng-dilatation) belongs to this category (b) Flow murmurs In V S D 
and PDA there may be a diatolic murmur from increased blood flow through 
the mitral valve With a large A S D a diastolic murmur may be heard at the 
apex due to increased flow through the tncuspid valve The term hacmic 
murmur suggests a murmur associated with hyperkinetic circulatiort In 
majonty of such cases the murmur is due to increased pulmonary blood flow 

4 Organic murmurs Structural disease or deformity of the heart, usually 
of the nature of valvular stenosis or insufficiency, narrowing of a blood vessel 
(e g infundibular aortic stenosis) or artenovenous shunt, is responsible for this 
vanety of murmur 

CLASSIFICATION OF MURMURS 

A murmur may be heard m systole, or in diastole, or continuously throughout 
both systole and diastole 

Since the time of Laennec, numerous classifications of heart murmurs have 
been suggested and later rejected For practical purposes, the following 
classification, based on the timing of murmurs in relation to the first and second 
heart sounds, appears the most convement 

Systolic Murmurs 
I Midsystolic, ejection or fonvard flow murmurs 

Supravalvar 

(a) Aortic (i) Obstructive Valvar 

Infravalvar 

(a) Increased flow Aortic regurgitation 

Complete heart 
block 

(ill) Aortic sclerosis 

/tv ^ , Supravalvar 

(b) Pulmonaiy (i) Obstructive Valvar 

Infravalvar 

(u) Increased flow Physiological 

(m) Dilatation of distal Pulmonary 
chamber hypertension 

(c) Innocent murmur (Early, mid or late systohe) 
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II Pansystohc, regurgitant or back flow murmurs 

Mitral regurgitation 
Tncuspid regurgita- 
tion 
VSD 

PDA (early) 

Coarctation of aorta 
Hypertrophic obs- 
tructive cardiomyo- 
pathy 

Dise^e of mitral 
chordae or papillary 
muscle 

IMPORTANT CARDIOVASCULAR MURMURS 

Certain murmurs are of more climcal sigmficance than others, both from 
the point of view of diagnosis and of prognosis An elucidation of the nume- 
rous characteristics of a murmur frequently permits an insight into the nature 
of the causative lesion, as well as its subsequent behaviour or outlook Of 
the large number of murmurs known, the following are singled out for special 
consideration in view of their importance, prevalence or chmeal sigmficance 

INNOCENT MURMURS 

The terms “functional murmur” and “normal murmur”, frequently em- 
ployed for this vanety of cardiovascular murmur, appear undesirable, being 
scientifically inaccurate and are therefore best avoided The term “functional 
murmur” has been widely used in the past to include a variety of different con- 
ditions, both sigmficant and insignificant Whilst all murmurs of non-valvular 
origin (including murmurs secondary to dilatation of cardiac chambers) have 
been classed as “functional” by some, others have restricted the use of this 
term to murmurs unassociated with structural disease or disorder of the heart, 
and including both innocent and hyperkinetic murmurs In normal subjects, 
particularly in children and during exercise, emotion or fever, it is common 
to hear soft and “usually” short, systolic or continuous, so-called “inno- 
cent” murmurs Usually heard best over the apical and pulmonary areas, 
innocent murmurs may be loudest over the neck region or along the left sternal 
border Accentuated by exercise and change of posture, these murmurs tend 
to disappear after childhood, are perfectly harmless and associated with normal 
hearts 

As claimed by Potam, many years ago, there is no simple method of dis- 
tinguishing an “innocent” from a climcally “sigmficant” murmur, tbe difier- 
entiation resting mainly on a careful appraisal of the cardiovascular system in 
general and of the vanous charactenstics of the murmur (in question) m 
particular The great majority of innocent murmurs are systohe 


(a) A-V valve incompetence 

(b) Left to right shunt at 
ventricular level or beyond 

III Late systolic murmurs 
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CHARACTERisncs OF INNOCENT j.njRMURs This depends mainly on one's 
familiant)' 'ftitli the cbnical charactcnstics of such murmurs The folIo^^lng 
features about innocent murmurs are Vrorthy of note in this regard, being capa- 
ble of differentiating such murmurs from the cbnically significant ones 

fl) Timing and duration With the exception of the \enous hum and 
mammar} soufiBe (continuous murmurs, \\hich can be obliterated by com- 
pression of superficial \es 5 els m the area of murmur), most (if not all) innocent 
murmurs arc s>stolic m timing Innocent murmurs are ne\cr pansjstolic 
(as m case of mitral or tncuspsd insufficiency and \cntncular septal defects) 
being usually of ejection t>i>c WTulst a pansyslolic murmur is alvaj^s signi- 
ficant, an ejection t>pe of sj^tobc murmur may be innocent or harmful 

Although diastolic murmurs may be encountered occasional!} m cases 
of severe hvpertension (because of dilatation of aorta), th>'rotoxicosis, severe 
anaemias and congenital shunt-defects, in the absence of valvular heart disease, 
the> cannot be regarded as “innocenf', being associated with clinically signi- 
ficant diseases It is important to note that whilst pansvstolic murmurs are 
alwav^ significant, early, mid and late systolic murmurs maybe sigmficant or 
innocent, the ultimate decision to be based on associated manifestations 

(2) Intensity Whilst the majonty of innocent murmurs are "‘soft” or 
“weak” (Grade I to ni), the majonty of significant murmurs arc loud in 
intensit}^ there being exceptions in each group Thus, the chmcall} significant 
diastolic murmur of aortic insuffiaency may be almost inaudible, whilst an 
innocent musical murmur at the apex may be easy of detection 

(3) Location The site of maximum locahzaUon of a murmur may or may 
not be of diagnostic value Whilst murmurs best heard in the apical area may 
be organic or innocent and those maximal m the pulmonar}^ area frequently 
innocent, murmurs heard best m the aortic area or second nght interspace arc 
nearly alwa}^ organic 

(4) Radiation Wide propagation or transmission of a murmur is more 
m favour of an organic than innocent murmur, although exceptions to this 
rule are common enough Smee transmission of a murmur depends more or 
less on Its intensity, it is but natural that the usually loud organic murmur should 
be more widcty propagated than the usually soft innocent one 

(5) Quality Innocent murmurs (unlike orgamc or significant ones) arc 
usually of uniform pitch and frequenej" and frequently display (particularly 
at the apex) a charactenstic musical, twanging-sinng, groaning or vibrator} 
quality Whilst a “blowing” type of murmur may be innocent or significant, 
a rumbling, rasping or gratmg type of murmur at the apex should suecest 
orgamc heart disease 

(6) Effect of posture Innocent mnnnurs, are, as a rule, markedly affected 
y c ange o posture, respiration and exerase Frequently loud or well heard 
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dunng recumbency, they tend to become faint or disappear m the sitting up 
or erect posture The effect of respiration on innocent murmurs is somewhat 
variable, although the majority of them become fainter during inspiration 
Disappearance of a loud murmur on inspiration is highly suggestive of an 
innocent murmur, although exceptions to this rule are common enough 
An occasional innocent murmur may become faint during expiration, whilst a 
faint organic one may show attenuation dunng inspiration The effect of 
exercise on innocent murmurs is vanable (both accentuation and attenuation 
having been reported after exercise) The effect of exercise on the intensity of a 
murmur is therefore of little or no diagnostic significance 

(7) Second heart sound The second heart sound shows normal respiratory 
vanations of wider splitting on inspiration and narrowing of the splitting on 
expnation 

(8) Age The age incidence may or may not be of value in differential 
diagnosis Whilst in children and young adults, both innocent and chmcally 
significant murmurs are common enough, in individuals over the age of 40 
or 50 years, orgamc murmurs are more or less the rule Innocent murmurs 
are commonly encountered during pregnancy, fevers and after exercise 

(9) Absence of evidence of heart disease Whilst a total absence of all 
associated cardiovascular abnormahties or features, suggestive of orgamc 
involvement (such as a positive history of rheumatic fever or syphihs in the 
past), symptoms and signs of heart disease (such as dyspnoea, cyanosis, club- 
bing, oedema and cardiac enlargement), evidence of congestive heart failure, 
and instrumental signs of cardiac involvement, favours the diagnosis of an 
“innocent” rather than “organic” murmur, the presence of such features does 
not necessanly rule out the existence of a superimposed innocent murmur 

In the final assessment of a murmur, attention to the following features is 
essential timing of the murmur (diastolic and pansystohc murmurs being 
always orgamc), its intensity (loud murmurs are usually orgamc), presence or 
absence of signs of cardiac enlargement, heart disease or failure of the heart, 
and normal or abnormal findings dunng fluoroscopy, radiography and electro- 
cardiography 

Types of innocent murmurs 

(1) The Musical or Vibratory Murmur (Still’s murmur) is the com- 
monest innocent precordial murmur Usually confined to duldhood, this 
musical low-pitched murmur, with its pecuhar “groamng” or “twanging stnng’’ 
character and umform frequency, is usually heard best at the apex, although 
it may be audible also along the left sternal margin and pulmonary area Best 
heard in the supine position, the musical murmur is usually heard best with 
the bell of the stethoscope, is mid-systolic or early systohc in tumng, and is 
associated with normal heart sounds The third heart sound is frequently 
audible The mode of production of this murmur remains obscure 
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Diflcrcntial diagnosis is from the systolic murmurs of mitral msufllcicncy' 
and ventricular septal defect In favour of its being innocent rather than 
organic arc the following features, mz a regular or uniform frequency', short 
duration, mid-systohc timing, absence of thrill, normal splitting of the second 
sound, absence of other murmurs (eg diastolic), lack of transmission or 
radiation and moderate intensity A musical murmur is ncser pansystolic 

(2) The Pulmonary Eincnos Murmur Common in children, young 
adults with thin chest-walls and pregnant women, this rclatiscly soft and short 
murmur is one of the most frequently obsened \ariclics of innocent murmur 
Heard best in the pulmonary area, mid systolic in timing and usually umsso- 
ciatcd with a thrill, the pulmonary ejection murmur tends to become /amt 
(or disappears) in the upnght posture and during inspiration It is usually 
accentuated by exercise and accelerated circulation (as in hsperdynamic cir- 
culatory states) 

Ascribed to a rapid ejection of blood into the pulmonary' artery during 
systole, this innocent murmur must be distinguished from the somewhat similar 
pulmonary ejection murmurs of atrial septal defect and pulmonary \ahc 
stenosis 

(3) The Supraclavicular Arterial Bruit (Carotid and cersical arterial 
bruits) Best heard o\cr the supraclavicular fossa and carotid \cssclsand 
extending (at times) down to the aortic or pulmonary area, this short, early 
systolic fairly intense (Grade 2 to 4), low-frcqucnc\, ejection type of murmur 
IS quite common m normal healthy children and young adults and is frequently 
heard best in the nght supraclasicular fossa Tlic bruit may be particularly 
loud m patients with hyperdynamic circulatory states because of increased 
selocity of blood flow It can often be obliterated by compression of the 
subclavian artery and hypercxtcnsion of the shoulders 

The mode of production and site of ongin of the murmur, have not as yet 
been established, although “turbulence” at the bifurcauon of the innominate 
artery into the subclavian and right common c,Trotid has been regarded as 
causative by some authorities Since compression of the carotid and sub- 
clavian arteries does not ahvays obliterate this bruit, tlie latter docs not always 
arise from the distal parts of these vessels In such cases, possibility of the 
murmur ansing more proximally (say in the innominate artery or aorta) 
cannot be ruled ouL 

When the supraclavicular arterial bruit is transmitted to below the clavicle 
(to the aortic or pulmonary area), its diflcrcntial diagnosis from the murmurs 
of aortic stenosis, pulmonary stenosis and atrial septal defect may prove diffi- 
cult, unless It is remembered that the supraclavicular bruit (unlike the other 
murmurs) is always maximal over the supraclavicular fossa or neck vessels 
The murmurs of atherosclerosis in elderly subjects, although often heard best 
over the neck vessels also, are as a rule louder and longer m duration, of higher 
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pitch, at times continuous, and associated with other manifestations of athero- 
sclerosis 

(4) The Cardiorespiratory (or cardiopulmonary) Murmur An extracar- 
diac murmur usually due to the sucking-in or squeezing action of the heart on 
adjacent lung tissue (resulting in aspiration or pushing out of air from the lung), 
the cardiorespiratory murmur may at times be due to vibrations of pencardial 
or pleural layers or adhesions Bizarre and vanable of nature, descnbed 
by some as a “systohc whoop” and compared by Laennec to the sound of 
“a soft wooden file or saw”, the cardiorespiratory murmur is best heard at 
the apex, sounds more superficial than an intracardial murmur, is almost 
mvanably systohc or late systohc (rarely diastohc) and is frequently imtiated 
by a loud systolic chck It tends to disappear during deep inspiration, com- 
plete expiration and holding of the breath, and is loudest in nud-mspiration or 
imd-expiration (with the lungs partially inflated), features of diagnostic value 

Although nghtly regarded as innocent, the cardiorespuatory murmur and 
systohc chck may at times be associated with orgamc heart disease, pencarditis, 
pleunsy, ascites, pectus excavatum, Marfan’s syndrome or pregnancy 

(5) Other benign murmurs 

(a) Aortic valve sclerosis The aortic ejection murmur of imddle and 
old age, although not innocent, can be considered bemgn It is less loud and 
less harsh than the murmur of aortic stenosis and shows httle upward radiation 
It however tends to be transnutted to the apex, where it may be louder than at 
the base A thrill is rare The diagnosis of this harmless murmur is suggested 
by the age of the patient, the presence of hypertension or of aortic dilatation, 
and the absence of other valvular lesions 

(b) Pectus excavatum (Funnel chest) The effects on the heart depend 
on the degree of backward bulge of the sternum A mid-systohc murmur 
soft to moderately loud is usually best heard along the left sternal edge It 
probably results from the impact of the heart against the bulge of the sternum 

(c) Straight-back syndrome Absence of the normal antenor dorsal con- 
cavity reduces the antero-postenor diameter of the chest as in pectus excavatum 
Thus the chest is compressed and there is kinking of the great vessels, and dis- 
tortion of the outflow tract particularly of the nght ventncle A parasternal 
systolic murmur is not uncommon and the second heart soimd tends to be 
widely spht The murmur decreases on deep inspiration and may become 
louder on compressing the chest externally 

(d) Severe kyphoscoliosis An ejection systohc murmur locabsed to the 
pulmonary area encountered in gross defomuties of the spine and thoracic 
cage either congemtal or acquired The murmur may be late systohc, soft to 
moderately loud, decreases in intensity on inspiration and m the sitting posture 

(6) Venous hum \ p j 

, > See under continuous murmurs 

(7) Mammary souffle j 
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SIGNIFICANT MURMURS 
Systolic Murmurs 

The classification of systolic murmurs into either midsystolic ejection or 
pansy stolic regurgitant murmurs has been almost universally adopted Al* 
though there are bound to be deficiencies m any single classification, this 
categorization has become popular because it has a physiological as well as 
descnptive basis For completeness, vanaUons of ejection and regurgitant 
murmurs will also be discussed 

Ejection systolic murmurs 

A MmsYSTOLtc EJECTION MURMUR IS causcd by foiAvard flow through either 
the aortic or pulmonary valve or outflow tract It may be seen in the following 
haemodvnamic conditions (a) Obstruction of the right or left ventricular 
outflow tract, (b) increased rate of ejection through the normal valve, (c) valvular 
damage without stenosis, (d) dilatation of the great vessel beyond the valve, 
or (e) any combination of these factors The murmur begins when the pressure 
in the respective ventncle exceeds the aortic or pulmonary artery pressure 
sufficiently to open the aortic or pulmonary valve As a result, there is a delay 
between the first heart sound which occurs immediately after atrioventricular 
closure and the beginmng of the murmur -The murmur then waxes and 
wanes in a crescendo-decresccndo fashion which is desenbed as ‘diamond 
shaped’ m configuration (Fig 9 21) The murmur mvanably stops before the 
semilunar valve closure of the Tespective ventncle is heard 

The contour of the time intensity pattern or ‘envelope’ of a murmur corres- 
ponds to the contour of the flow pulse passing through the region at the time 
of production Thus, not only the overall intensity of the murmur is propor- 
tional to the mean rate of left ventricular ejection, but the shape of the murmur 
will depend upon the instantaneous flow characten sties dunng the penod of 
ejection Dunng normal left ventricular ejection, a disproportionately large 
volume flow occurs m early systole If velocity of the flow exceeds the murmur 
threshold, a short ejection murmur results and its envelope corresponds to the 
flow pattern If the stroke volume of the ventncle is increased, this pattern of 
ejection persists in an exaggerated fashion, the resultant murmur has a ten- 
dency to peak early in systole and fade out about midway through the ejection 
phase These murmurs have been called ‘kite shaped’ and are commonly 
found in high output states or conditions such as aortic regurgitation or com- 
plete heart block where the stroke volume is highu It should be remembered 
that the flow characteristics of normal nght ventncular ejection are quite 
different Early ejection rates are not early as high with the flow curve peak- 
ing somewhat later and having a more rounded contour This flow pattern 
serves to explain some of the long systohe ejecUon murmurs heard in atnal 
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septal defects and the ‘straight back syndrome’ where no gradient can be found 
across the nght ventricular outflow tract 

With true valvular obstruction rapid early ejection is not possible, the 
aortic flow pattern becomes rounded resulting in more symmetrical murmur 
of aortic stenosis If obstruction is severe systole is prolonged However, 
the murmur always stops before the closure sound of the respective ventricle, 
although it may envelope the closure sound of the opposite side of the circula- 
tion Because of the high corelation betiveen the shape of the murmur and 
its underlying flow characteristics, careful attention dunng auscultation must 
be paid to the shape and duration of the murmur as well as its intensity It 
should be noted that systohe ejection murmurs are very sensitive to vanous 
physiologic and pharmacologic manoeuvres which alter cardiac output, their 
response may readily differentiate them from pansystohe regurgitant murmurs 

A Aortic systolic murmurs 

1 Left ventricular outflow tract murmurs Left ventricular outflow tract 
obstruction may be congemtal or acquired, and it may be localised to the 
valvular, supravalvular, or subvalvular level Subvalvular stenosis may be 
caused by either a discrete fibrous band or by obstructing muscle (hyper- 
trophic subaortic stenosis) The table below gives a summary of the difieren- 
tial diagnosis of various forms of left ventricular outflow tract obstruction 



Congemtal A S 

Acquired 

AS 

HOCM 

Clinical features 1 

Valvar Sub- 
valvar 

Supra- 

valvar 

Physical 

Normal Normal 

Elfin facies 

Normal 

Normal 

appearance 
Artenal pulse 

Slow nse and sustained 

*Right brachial Slow nse, 

Bnsk rise, 


peak 

& carotid 

sustained 

unsustained 

Apical impulse 

Sustained and 

more than 
left 

single 

peak 

double peak 

Sustained, 

Aortic ejection 

Typical Rare 

Rare 

Uncommon 

may be double 
Very rare 

sound 

Maximum 

First or second 

First nght 

First or 

Apex, lower 

intensity of ejec- 

right interspace 

interspace & 

second nght 

left sternal 

tion murmur 


over right 

interspace 

edge 

Splitting of 2nd 

carotid 

Usually normal or single 

Usually 

Usually 

sound 

Intensity of A 2 

Normal or decreased 

single or 

paradoxic 

Decreased 

paradoxic or 
single 

Normal or 

Murmur of A R 

Common Common 

Uncommon 

or absent 
Common 

decreased 

Very rare 


Differential Diagnosis of left ventncnlar outflow obstruction 
♦ This may relate to the tendency of a jet stream to adhere to a vessel wall (Coanda 
effect), and selective streaming of blood mto the innominate artery 
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The following general statements can be made The intensity of the aortic 
ejection and closure sounds correlates pnmanly ^vlth valve mobility, and no 
relationship exists between its presence and the seventy of the stenotic lesion 
However its presence with rare exceptions suggests obstruction at the valvular 
level With sigmficant calcification of the valve, both the ejection sound and 
the aortic closure may be markedly decreased or absent With increasing 
seventy of stenosis, the gradient increases and the duration of ejection increases 
if flow IS maintained As a result, the murmur becomes louder and longer 
with a tendency towards later peaking With increasing seventy of stenosis 
the duration of left ventncular ejection is prolonged selectively and produce 
narrow, single or paradoxical splitting All haemodynamically sigmficant 
fixed onfice obstructions have slow nsing anacrotic pulses Any physiologic 
or pharmacologic manoeuvre which increases flow will increase the intensity 
of the murmur Similarly, it should be remembered that occasionally ^‘sijent” 
aortic stenosis can be present in the older age group when cardiac output is 
markedly decreased Silent aortic stenosis should also be kept m mind when 
a patient presents with severe congestive failure and no obvious underlying 
ateiology 


The murmur of sigmficant fixed left ventncular outflow tract obstruction is 
usually heard best in the second nght and the second and third left intercostal 
spaces Occasionally the murmur becomes softer as one goes down from the 
aortic to the mitral area (inching), and then again increases in intensity (hour- 
glass conduction) With radiation to the apex, the high frequency compo- 
nents of the murmur predominate, and the apical murmur has a high pitch 
and often a musical component Such change in the pitch of the murmur may 
prompt the examiner to call the apical murmur a separate murmur Beat- 
to-beat vanation in the intensity of the murmur of aortic stenosis have been 
noted in pulsus altemans and A-V dissociation 


Normally, aortic valve closure precedes pulmonary valve closure, in severe aortic stenosis 
or left bundle branch block, however, the left ventricular systole may be sufficiently prolonged 
to reverse the order of valve closure, the pulmonary valve closing before the aortic In 
such a case, the murmur of aortic stenosis may cause some confusion by drowning the pul- 
monary component of the second sound, but even then it always stops short of the aortic 
component and the clear interval between the two events clinches the diagnosis, provided 
the aortic component is not too soft or absent (as m cases of severe stenosis) 


The murmur of aortic stenosis, although classically loud, widely transmitted and accom- 
panied by a thrjJI, is at times soft, poorly transmitted or unaccompanied by a thrill, as in the 
case of severe left ventricular failure (where the rate of flow of blood from the ventricle is 
impaired), assoaated mitral regurgitation (where part of the blood from the left ventncle is 
diverted back to the left aunclc) or emphysema (due to defective conduction of murmur 
to the chest waJJ) The murmur of aortic stenosis may be best heard at the apex (as m some 
cases of emphysema where conducUon of the murmur to the basal areas js poor), m such 
a case, the interval between the cessation of the murmur and the second sound, and the slow- 
rising or anacrotic nature of the pulse, give away the correct diagnosis 

nrVlVrlT c^cendo the murmur in systole, the greater is usually the degree 

n c case of an aortic ejection murmur, the peak may occur early enough to be 



CARDIOVASCULAR. MURMURS 283 


drowned by a loud systolic ejection click, in which case, the murmur may sound decrescendo 
just after the click The typical crcscendo-decrescendo murmur of aortic stenosis is gra- 
phically described as “diamond-shaped” or as having a "Christmas tree configuration’ 

In calcific aortic stenosis the murmur, although loud and noisy m the aortic area (due to 
the “jet” or flow into the aorta), may sound musical along the left sternal border or m the 
apicostemal area (due to musical vibration of the stenotic valve diaphragm), the charactenstic 
difference in the quality of the murmur, at the two sites, being referred to as the Gallavardin 
phenomenon 

2 Coarctation of aorta The murmur of coarctation is closely similar to 
that of aortic stenosis, the crescendo bemg somewhat delayed, because of the 
more distal site of narrowing of the blood vessel It is a loud murmur, best 
heard either at the base of the heart or at the back (m the interscapular region), 
frequently accompanied by a thnll and associated with other diagnostic signs 
(such as brachial hypertension, weak or absent femoral pulses, visible and 
palpable collateral vessels over the thoracic wall, and additional murmurs 
and thnlls over the dilated vessels) 

3 Functional murmurs Such murmurs are typically of short duration 
and have a kite-shaped configuration (a) Flow murmurs They may be 
introduced by an aortic ejection sound (of the root type) which is not as loud 
as that associated with valvular aortic stenosis These murmurs are rarely 
associated with a thnll, although in severe aortic regurgitation a thnll may be 
present in association with the systohc ejection murmur Frequently m older 
people, these murmurs radiate to the apex These murmurs are not asso- 
ciated with abnormal carotid upstrokes (b) Dilatational murmurs Func- 
tional aortic systohc murmurs may be encountered m syphilitic aortitis and 
aortic aneurysm due to dilatation of the ascending aorta 

B Pulmonary systohc murmurs 

1 Right ventricular outflow tract ossTRUtnoN Right ventncular 
outflow tract obstructions are usually congemtal and may be at the level of 
the valve, infundibulum, or pulmonary branches Isolated infundibular 
stenosis with an intact septum is rare and is usually associated with a large 
ventricular septal defect (tetralogy of Fallot) 

Valvular and infundibular pulmonary stenosis diSer in the following ways 
In isolated infundibular obstruction, a pulmonary ejection sound is never 
heard, and pulmonary closure sound is not audible except m the mildest cases 
In more severe cases the width of sphttmg is significantly greater than in 
valvular stenosis of comparable seventy The site of maximum intensity 
of the murmur is of httle help in differentiatmg the site of obstruction Pure 
infundibular stenosis with an intact ventncular septum may be differentiated 
from tetralogy of Fallot by noting the marked mcrease m intensity of the 
ejection murmur after inhalation of amyl mtnte, the murmur of tetralogy 
shortens and decreases in intensity 
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The murmur of valvular or infundibular pulmonary stenosis is closely similar 
to that of aortic stenosis, being usually a loud, harsh or musical, mid-systolic 
murmur with an early crescendo and ending clearly before the pulmonary 
component of the second sound In severe pulmonary stenosis, because of 
prolonged nght ventncular systole, pulmonary valve closure may be markedly 
delayed, m such a case, the murmur may be long enough to mask or cover the 
earher aortic component but never the delayed pulmonary component which 
s softly audible in most cases 
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2 Tetralogy of Fallot In Fallot’s tetralogy, pulmonary stenosis is 
associated with a large ventncular septal defect Much of the blood from 
the right ventncle is diverted to the dextroposed aorta and the pulmonary 
artery flow being correspondmgly lessened, the systohc murmur (due to pul- 
monary stenosis) is frequently softer and shorter than in isolated pulmonary 
stenosis and the pulmonary component absent, making the classical nature of 
the murmur difficult to appreciate The nght to left shunt, through the wide 
ventncular septal defect in such cases, is not as a rule severe enough to initiate 
a murmur The more severe the obstruction, the less blood flow there is across 
the pulmonary outflow tract and more blood is shunted through the septal 
defect, with increased seventy of pulmonary infundibular obstruction, the 
murmur shortens and the cyanosis deepens During the hyperdynamic 
episodes which children with tetralogy of Fallot may expenence, the murmur 
may actually disappear This suggests that such spells can be attnbuted to 
infundibular spasm with complete obstruction of the pulmonary outflow tract 

In the severest forms of tetralogy and pulmonary atresia (frequently called 
pseudo-tnmcus arteriosus), there is no flow across the pulmonary valve and 
no pulmonary ejection murmur Instead, one hears a continuous murmur of 
increased flow through the enlarged bronchial arteries, and invanably a loud 
ejection sound is present 

In branch stenosis of the pulmonary artery, there is a systohc ejection murmur 
of varying intensity at the upper left sternal border which is widely transmitted 
to the nght chest, back, and to both axillae The murmur is usually less harsh 
and of a higher pitch than the murmur of valvular stenosis and is accompamed 
by a thrill With more penpheral stenosis, systohc ejection murmurs or even 
continuous murmurs may be heard over the lung fields 

3 atrial septal defect In case of atnal septal defect and in anomalous 
pulmonary venous return, there is a left to right shunt, the right ventncle 
receives more blood, its stroke volume is therefore increased with increased 
flow of blood into the pulmonary artery, resulting in a moderately loud sys- 
tohc ejection murmur The peak of the murmur is usually early, because 
of the increased rate of ejection early in systole If a large left-to-nght shunt 
is present, a tncuspid diastohc flow rumble may be heard In the presence 
of high pulmonary vascular resistance with diminution and a reversal of the 
shunt, the tncuspid rumble will disappear, the pulmonary ejection murmur will 
shorten, and the wide sphttmg of the second sound tends to disappear A 
diastohc murmur of pulmonary incompetence commonly develops 

4 Functional murmurs (a) Increased cardiac output In states of 
anaemia, thyrotoxicosis, penpheral A-V fistulae, pregnancy, fever and exercise, 
and with slow heart rates (as in complete heart block), the mcreased cardiac 
output IS not selective or confined to the nght ventncle (as in atnal septal 
defect) but affects both ventncles The increased stroke volume results in an 
early systohc ejection murmur In such cases, both ventncles have high stroke 
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outputs, the aortic and pulmonary \alve closure sounds bear a normal rela- 
tionship to each other, being fused in expiration and separate m inspiration 
thus distinguishing the condition from that of atnal septal defect 

Murmurs associated with hyperkinetic or high output states such as exercise or fever arc 
best heard at the base because the velocity of blood flow is most rapid at the ongin of aorta 
and pulmonary artery The reason why these murmurs arc more common in the pulmonary 
area is probably due to the following reasons (i) the membranous portion of the septum 
bulges to the nght and the outflow tract of the nght \enlncle has a crescentic shape, Oi) the 
conus of the nght vcntncle is encircled b> myocardial fibres which when they contract in 
svstole reduce the cross-sectional area, fuO and lastly because the pulmonary valve cannot 
open fully and gives nse to a tnangular onfice 
The ejection murmur of high pulmonary artery flow may display the superficial scratchy 
quality of a pcncardial friction rub This is particularly so With thyrotoxicosis The scratchy 
superficiabty may be due to the anatomical nearness of the dilated pulmonary artery m these 
cases 

(b) Pulmonary artery dilatation An important cause of pulmonary ejec- 
tion murmur is a dilatation of the pulmonary artery, usually from pulmonary 
hypertension or may be an isolated anomaly In such cases the murmur 
may be soft or loud, is usually preceded by an ejection click or sound, and shows 
an early peak. The peak mav be early enou^ to be masked by the ejection 
click, giving an apparently decrescendo character to the murmur In addition, 
pulmonary murmurs of this type are heard in children and young adults, 
especially among women of asthenic habitus These latter innocent murmurs 
are short and have a vibratory quality (hence called grunting or zipping mur- 
murs) 

A bemgn systolic ejection murmur is common in the straight back syndrome 
Tbs murmur may be associated with a tendency towards wide splitting of the 
second soimd and a pulmonary ejection sound wbch vanes with respiration, 
sphtting may be relatively fixed 

Regurgitant systolic murmurs 
A. Pansystobc regurgitant murmurs 

Usually associated with backward flow of blood (a) from ventncle to atrium 
though an incompetent mitral or tncuspid valve, or (b) left to nght shunt 
though a ventricular septal defect or patent ductus arteriosus Smcc there 
IS a hgh pressure differential between the two chambers throughout systole, 
the murmurs are holosystolic m duration continuing nght upto the second 
heart sound, hgh-pitched, blowmg m quality, and plateau-like in configuration 

1 Mitral regurgitation The most important single sign of jctutral 
regurgitatioa is a paosystohe murmur (Fig 9 21), maximal over the apex or 
near It, usually loud and blowmg, transmitted to the axilla or infenor angle 
^ fainter dunng inspiration, occasionally associated with 

a thnll,vand best heard mth the Bowles type of cheslpiece, because of high 
frequency vibrations The pansystolic character of the murmur is due to 
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the fact that throughout entire systole the pumping chamber or left ventncle 
shows a much higher pressure than the receiving chamber or left atnum, even 
at the time of closure of the aortic and pulmonary valves This may cause 
the murmur to obscure the second sound at the apex (by drowmng the aortic 
component) but not at the pulmonary area, a fact which may be of value in 
differentiating a transmitted aortic from a true mitral murmur 

In rmtral insufiBciency, the output of the left ventricle is the sum of the for- 
ward plus the regurgitant systolic flow Since in a steady state the diastohc 
flow has to be equal to the stroke output, there is a large atnoventncular mflow 
during each diastole This increase in the rate of diastohc inflow durmg early 
diastole gives rise to a rapid ventricular filhng sound When the degree of 
regurgitation is severe, this sound often introduces a short diastohc rumble 
indicative of the high rate of filling without significant stenosis 

In chronic mitral insufiBciency with a dilated left atrium, an atrial sound is not heard 
In acute mitral insufficiency occumng on a previously normal valve, an atnal sound is com- 
mon This sound results from the forceful contraction of a normal atnum ejecting mto the 
distended but normally compliant left ventncle 

2 Tricuspid regurgitation The physical signs of tricuspid valve disease 
are frequently obscured or complicated by those of the underlying or primary 
condition, eg mitral stenosis or emphysema 

The systohc murmur of tricuspid regurgitation is closely similar to that of 
mitral regurgitation (Fig 9 21) It is a long, pansystolic murmur, usually 
blowing and high-pitched, best heard over the lower end of the sternum or 
inner end of the fourth left interspace (sometimes heard equally well at the 
apex), variable in intensity but usually maximal during inspiration, with or 
without a thnll and usually associated with gross engorgement and systohc 
pulsation of the liver and neck veins 

Inspiratory accentuation of the murmur of tncuspid regurgitation is due 
to the increased filhng of the nght ventricle dunng mspiration and serves to 
distinguish it from the murmur of mitral regurgitation, which becomes fainter 
with the inspiratory filhng of the superjacent lung tissue In the event of mark- 
ed regurgitation, a very loud murmur, high venous pressure or right ventri- 
cular failure, the inspiratory accentuation of the murmur of tncuspid regurgi- 
tation may not occur 

The murmur of tncuspid regurgitation may anse transitorily in case of acute 
pulmonary infarction 

3 Ventricular septal defect Characteristically, the murmur of ventn- 
cular septal defect is a loud, long and harsh pansystolic murmur (sometimes 
even spiUing into diastole), frequently accompamed by a thnll, usually maximal 
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m the third and fourth left interspaces, heard all over the precordiun 
below the left scapula, and with the second sound either normal 
masked In about half the patients a mid-diastolic murmur appe. 
increased flow across the mitral valve Such a murmur requires a j 
flow of more than twice the systemic It is best heard at the apex 

With a very high septal defect, the murmur may be maximal in 
left interspace and accompanied (at times) by an early diastolic 
the base (due to mcompetency of the medial cusp of the aortic 
double murmur simulating the systohco-diastolic murmur of pati 

The pansystolic nature of the loud murmur, m an average case with normal 
monary vascular resistance, is due to the fact that throughout systole the Icf 
pressure is higher than the nght Such a murmur resembles that of mitral regur 
can be distmguished from it by the maximal location being along the lower left sti 
If the pulmonary flow, in such a case, be great, there is also a systolic pulmoi 
murmur present (although usually masked by the longer pansystolic murmur c 
septal defect) 

With a moderate degree of pulmonary hypertension or increased pulmon 
resistance, the murmur becomes maximal or limited to early systole, thus slmuU 
tion murmur When the pulmonary hypertension is great the systolic murmur c 
septal defect may be minimal or absent (because of the small and slow blood flo 
large defect) and associated with an ejection click in the pulmonary area, as 
pulmonary artery dilatation In rare cases, even without pulmonary hypertensi 
mur may be early systolic in vcntncular septal defect, probably due to the defee 
fined to the muscular part of the septum and hence closed during vcntncular c< 

4 Acute mitral insufficiency This results from rupture o 
muscles, or chordae tendmae, or perforation of mitral valve leaf! 
common but senous complication of myocardial infarction or bactc 
carditis The recognition of this clinical syndrome is importai 
of the availabihty of corrective surgical procedures The murm 
holosystolic with midsystohc crescendo, or may stop short of the aoi 
sound but always starting with the first sound Other associated fi 
normal sinus rhythm, atnal and vcntncular diastolic gallop sounds 
spht second heart sound, and a rapidly rising but poorly sustain 
pulse The systolic murmur of acute mitral insufficiency may ha^ 
radiation to the axilla and back, if it is due to prolapse of anteno 
the imtral valve with flow being directed over the posterior leaf! 
sionally the murmurs are conducted to the base of the heart and gi 
simulating aortic stenosis Prolapse of the posterior leaflet of the ir 
with flow being directed over the anterior IcaSct towards the base o: 
IS a possible mechamsm 

5 Acute tricusph) insufficiency This occurs when this 
destroyed by bactenal endocarditis as seen in heroin addicts The 
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charactenstic inspiratory augmentation seen in nght sided regurgitant murmurs 
and IS frequently accompanied by a nght atrial sound. 

B Early systolic murmurs. As mentioned earber, the murmurs of acute 
mitral insuflBciency and tricuspid insuflBciency may not be truly pansystohc 
but may end in late systole well before aortic or pulmonary closure sound 
occurs In some small ventncular septal defects, the murmur may suddenly 
stop in rmdsystole due to the fact that as ejection continues and ventricular 
size decreases, the small defect is sealed and the murmur ceases Such murmurs 
are often soft and their recogmtion is important because they are charac- 
tenstic of the type of ventncular septal defect which rmght disappear with age 
Early systolic murmurs are sometimes heard in patients with tight rmtral 
stenosis and mild or no rmtral regurgitation, the mechamsm is not clear 

C Midsystolic murmurs Midsystohc murmurs can occur with mitral 
regurgitation due to papillary muscle dysfunction In fact any type of systohc 
murmur can occur with papillary muscle dysfunction It may be either inter- 
mittent or constant during acute myocardial infarction It is equally frequent 
with both antenor and postenor wall myocardial ischemia or infarction 

D Late systohc murmurs. 

(1) Click systolic syndrome or floppy valve syndrome The late 
systohc murmur begins about the middle of systole and may continue upto and 
through the aortic component of the second sound It is best heard at the 
apex and, at times, has a tendency to have a late systohc crescendo It is often 
introduced by or accompamed by non-ejection clicks Detailed studies have 
localised these acoustic events to mitral valvular and subvalvular structures, 
late mitral regurgitation occurring due to abnormal billowing or prolapse of 
one or both naitral valve leaflets (usually the posterior leaflet) into the left 
atnum It is postulated that chordal or papillary muscle dysfunction causes 
prolapse of the leaflet with late mitral regurgitation while the sudden tensing 
or tautemng of slackened chordae possibly causes the click (chordal snap) 
The chcks have been shown to occur at the time of maximal prolapse of the 
valve by both cineangiographic and echocardiographic studies If there is 
slackemng of more than one chorda and to different degrees, then there may be 
more than one click occurnng at different times Physiological and pharma- 
cological manoeuvers that decrease the end-diastohc volume of the left ventricle 
such as inspiration, standing, amyl mtrite inhalation, and the straimng phase 
of Valsalva, result in an earher onset of the chck and a longer murmur On 
the other hand factors that mcrease the end-diastohc volume hke squatting, 
post-extrasystohc beats and the release phase of the Valsalva manoeuver move 
the chck away from the first heart sound and the murmur becomes shorter 
Infusion of pressor agents intensifies the murmur The familial incidence of 
this syndrome has been well documented 


19 
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^2^ OF AORTA lu this condition sn ejection murmur nnses 

further down, the artenal tree and is displaced in relation to the heart sounds 
Collateral vessels such as the internal mammary or scapular artenes are more 
likely to be responsible than the coarctation itself A similar murmur is found 
in pulmonary artenal stenosis 

(3) Hypertrophic obstructive cardiomyopathy (HOCM) In this 
condition the onset of outflow obstruction as the ventncle contracts produces 
a murmur at the left sternal edge m the later part of systole, but since mitral 
regurgitation occurs at the same time there may be other factors involved 
m the production of the murmur (HOCM is characterised pathologically by 
asymmetncal or rarely diffuse hypertrophy of the ventncular muscle) It is 
generally accepted that the apposition of the hypertrophied septum with 
antenor leaflet of the mitral valve, which may itself be displaced antenorly 
due to excessive contraction of the papillary muscle, causes the outflow tract 
obstruction at the same time permittmg mitral regurgitation A significant 
amount of stroke volume is ejected more rapidly than normal durmg the 
early phase of systole and this is responsible for a flow murmur in early systole 
(and a rapid upstroke of the carotid pulse) A significant pressure gradient 
then develops with the flow duninishmg as the outflow tract narrows There 
is a nud-systohe murmur durmg this penod When the flow murmur is ab- 
sent, the imdsystohc murmur has a relatively late onset after the first heart 
sound. At the very end of sj stole, the gradient may persist with virtually 
no flow and absence of a murmur 

E Systohe ‘Whoop’ or ‘Honk’ Han'ey desenbed a musical apical 
systohe murmur which he called a ‘whoop’ because it seemed to simulate the 
whoop of whooping cough. Rackley called a similar sound a ‘precordial 
honk’ because it suggested the honkmg noise of a goose The ‘precordial 
honk' or ‘whoop’ is a loud, high-pitched, musical, sonorous, wbratoiy' murmur 
often mtermittent, and best heard at the apex usually in late systole These 
murmurs may vary strongly with respiration from beat to beat and exammation 
to examination They are often preceded by cheks which are often associated 
with balloonmg of the mitral ralve, mitral insufficiency, or both 

Sunilar honkmg noises, with or without cheks, are also produced by trans- 
venous pacemaker catheters situated across the tncuspid valve due to inter- 
ference with tncuspid closure 


diastolic Murmurs 

Murmurs occurring durmg ventncular diastole are of three types depend- 
mg upon their time relationships to the heart sounds However the two 
mam types of diastohc murmurs are those beginnmg immediately ’after the 
second sound and those with an onset delayed to later m diastole 
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Classefication of diastolic murmurs 


A Obstruction at A~V valves 
Mitxal stenosis 
Tncuspid stenosis 
Intracardiac tumors such as ■ 

atnal myxoma ' 

Atnal ball valve thrombus 
Mitral valvitis (Carey Coombs 
murmur) 

Coarctation of aorta 

J 

B Regurgitation across semilunar valves 

Aortic regurgitation \ 

Pulmonary regurgitation f 


Mid- or late diastohc 
or both 


Early diastohc 


C Increased flow across A-V valves in 
absence of stenosis 

(a) Increased flow across mitral valve 
m lePt-to-nght shunts 
Ventricular septal defect 

Patent ductus artenosus 

(b) Increased flow across tricuspid valve 
in left-to-nght shunt 

Atnal septal defect 
Mitral regurgitation 
Tncuspid regurgitation 
Austm Flmt murmur 
Ebstein’s anomaly 
Hyperthyroidism 
Severe anaemia 
Pulmonary hypertension and 
cor pulmonale 


r Mid-diastohc 


A Diastohc murmurs associated with obstruction at A-V valves. 

1 Mitral stenosis The diastohc murmur of mitral stenosis is dependent 
on rapid flow through the stenotic onfice of the valve Thus, the presence of 
the murmur indicates that there is a gradient across the valve capable of pro- 
ducing a high velocity of flow and turbulence within the recipient chamber — 
the left ventncle Two distinct types of diastohc murmurs are recognizable 
in a case of mitral stenosis of moderate intensity, the rmd-diastohc rumbling 
murmur and the presystohc crescendo murmur (Fig . 9 22) The two murmurs 
frequently co-exist or are blended together m well-developed cases of mitral 
stenosis, giving nse to a single, prolonged, mid- and late diastohc murmur, 
and ending in an accentuated first sound When the stenosis is more severe 
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and a large gradient exists across the valve throughout diastole, the mid- 
diastolic and presystohe (atnal systolic) portions of the murmur merge into 
one long murmur continuing from the opening snap to the next first heart 
sound 

The atnal systolic phase of the murmur of mitral stenosis provides the cha- 
racteristic crescendo effecL The typical feature of the murmur is however 
dependent on the presence of normd sinus rhjlhm, with a normal P-R interval 
In such cases, the atnal systolic portion of the murmur is terminated by the 
closure of the mitral valve and the first heart sound so that one hears only the 
crescendo phase If the P-R interval is prolonged, the atnal systolic murmur 
runs Its full course and will be perceived to be a cresccndo-decrcsccndo murmur 

When atnal fibrillation complicates mitral stenosis, the atnal systolic portion 
of the murmur drops out and only the middiastolic portion of the murmur 
persists Whether the murmur is actually early, middiastolic, late or holo- 
diastohc depends on the duration of the effective gradient across tlic valve 
and the rapidity of the heart rate The murmur begins immediately after the 
opening snap of the mitral valve and may continue to the next first sound, 
giving the impression of a crescendo murmur even m atnal fibrillation In 
mild stenosis, however, or dunng long diastoles, the gradient across the valve 
IS reduced resulting in diminution or disappearance of the murmur in the 
latter part of diastole 

In mitral stenosis with extreme degrees of pulmonary vascular resistance and 
pulmonary hypertension alterations in physical signs occur The penphcral 
artcnal pulse is small due to the low cardiac output The first heart sound 
and opening snap may be less loud because of calcification of the mitral valve 
which interferes with its mobility The reduction in cardiac output leads to a 
diminished pressure gradient across the valve despite severe stenosis Thus, 
the murmur — both the middiastolic and presystohe phases — may be much 
reduced m intensify Tncuspid regurgitation may become a prominent 
feature 

The mid-diastohc rumble of mitral stenosis has been aptly compared to “the thunder 
of a distant ox cart rumbling over a loose v^ooden bndge**, “the sound of clcanng of one s 
throat m the bass register” or “the sound of a bowling ball racing down the alley” 

Between the second heart sound (indicative of closure of the aortic and pulmonary val\es) 
and the mid-diastolic murmur of mitral stenosis, there is a fairly long and characteristic 
pause or interval, the duration of which depends on the pressure gradient or relationship 
between the left atnum and left ventricle, the murmur starts only when the pressure in the 
ventricle falls below that of the auncle The diastohc murmur usually starts a fraction of a 
second after the mitral snap (when present), since the snap corresponds to the onset and the 
murmur to the completion of opening of the mitral x^alve 

The existence of severe mitral stenosis wthout a diastohc murmur is possible 
The most common cause of “silent” mitral stenosis is inability to hear the 
mumiim due to a noisy environment or failure to hsten with the bell end-piece 
or with the patient lying on the left side after exercise The area where the 
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munnur is heaxd is very small and can be anticipated by palpation, since the 
murmur is in the same place ordmanly as the left ventncular apical impulse 
The causes of truly silent mitral stenosis include extremely mil d valvular 
changes, very severe stenosis comphcated by extreme pulmonary vascular 
resistance as stated above, and emphysema with barrel chest 

2 Tricuspid stenosis Tricuspid stenosis as an isolated sequelae of rheu- 
matic fever is rare It may be seen in conjunction with mvolvement of rheu- 
matic nutral or aortic valve affection or as part of complicated abnormahties 
of congemtal ongm 

The charactenstic murmur, either middiastohc or presystohc in timing or 
both, IS heard at the lower left sternal border and may follow a tncuspid 
opemng snap In adults with tncuspid stenosis, an important physical sign 
IS an exaggerated A wave m the jugular venous pulse 

3 Carey Coombs Murmur In acute rheumatic fever an apical rmddiasto- 
hc murmur, soft and low-pitched may be heard It is caused by oedema and 
roughemng of the valve leaflets and is a pnme sign of rheumatic carditis It is 
usually transient 

4 Left atrial myxoma A myxoma is the most common bemgn tumor 
of the heart The presenting symptoms are dyspnoea, syncope, emboh and 
constitutional symptoms such as fever A short rmd-diastohc murmur which 
frequently vanes and often stnkingly with changes in posture is commonly 
audible A systohc murmur of mitral regurgitation may be heard, and a 
charactenstic late diastohc sound (tumor plop) may be audible The first 
heart sound may he spht due to delayed mitral valve closure 

5 Ball thrombus A ball thrombus m the left atnum may sometimes occur m asso- 
aation with mitral valve disease Obstruction of the mitral valve may then develop as in 
myxoma 

B Diastolic murmnrs associated with regurgitation across semilunar valves: 
An arterial diastohc murmur is usually caused by backward flow of blood from 
a mam artenal trunk mto a ventncle, through a regurgitant or incompetent 
semilunar valve (aortic or pulmonary), dunng early diastole 

1 Aortic regurgitation Usually associated with structural deformity 
of the aortic valve, the murmur of valvular aortic regurgitation is an early 

diastohc murmur (Fig 9 22) starting immediately after the second sound 
(because of the big pressure gradient between the aorta and left ventncle), 
very promptly attaining its peak or crescendo (almost at the very start), and 
then dirmmshing gradually to give rise to a decrescendo murmur Although 
usually early ,diastohc and short, it may extend throughout diastole, the 
duration is to some extent dependent on the degree of regurgitation The 
murmur of aortic incompetence is usually faint or soft, particularly in rheu- 
matic cases, and may therefore be missed unless looked for with special atten- 
tion to auscultatory techmque Usually high-pitched and blowin g, the murmur 
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Early mitral stenosis, 
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Mitral stenosis 
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has also been descnbed as “sucking”, “whiff-hke”, hke the “sound of pouring 
water” or the “sound of a whispered R” When associated with severe re- 
gurgitation, or when transmitted to the apex, the murmur may sound “harsh” 
or “rasping” When loud, high-pitched and musical (sea-gull murmur), it 
IS suggestive of a retroverted or torn cusp The murmur is usually best heard 
in the third left interspace, close to the sternum, and may even be confined to 
this area In case of a dilated aorta (as in syphilis), aortic aneurysm, aortic 
dissection or aneurysm of the sinus of Valsalva, the diastohc murmur may be 
heard best in the second n^t interspace Occasionally it is best heard 
at the apex or the lower end of the sternum Transmission of the 
murmur is very vanable, it may be soft and locahzed, or loud enough to be 
heard over the entire precordium or conducted (or locahzed) to the apical 
area The murmur may be transrmtted downwards, along the nght or left 
border of the sternum, or obhquely downwards towards the apex Being 
the most high-pitched of aU cardiac murmurs, it is best heard with the diaphragm 
chestpiece (held firmly) or the unaided ear, and with the patient sitting up or 
bending forward, with arms elevated and breath held in expiration The mur- 
mur may be absent (in rare cases) when the valve cusps have become ngid or 
immobile It is seldom if ever accompamed by a thrill 

Associated with the aortic diastohc murmur there is often a moderately 
loud, ejection systolic murmur, givmg nse to the charactenstic “seesaw”, 
“to-and-fro” or “bellows” murmur It is due to ejection of an augmented 
stroke volume across a deformed valve into a dilated imtial portion of the 
aorta Palpation of the carotid pulse enables one to perceive the rapid up- 
stroke charactenstic of aortic regurgitation and thus to exclude the diagnosis 
of stenosis The murmur is accentuated by squatting, a manoeuvre which 
may make the murmur audible in a mimmal case This posture tends to 
increase peripheral resistance A similar effect maybe obtained with phenyl- 
ephnne' Dirmnution or disappearance of the murmur may occur in pregnancy 
due to lowenng of penpheral resistance In cases of sudden severe regurgita- 
tion, such as might occur in bactenal endocarditis or rupture due to trauma, 
there is alteration in physical signs The first sound may be absent, probably 
due to premature closure of the mitral valve resulting from the LV-LA gra- 
dient developing in late diastole The diastohc murmur becomes short and 
harsh, bemg abbreviated by the damping of regurgitant flow due to the equih- 
brabon of pressures in the aorta and left ventricle midway through diastole 
In aortic regurgitation, the first sound is usually normal, the third sound 
always absent and the second either accentuated, resonant and tympanitic 
(as in syphilitic aortitis), or absent (as in aortic stenosis) 

The regurgitant flow in aortic regurgitation (compared to that of mitral 
regurgitation) is very small and of high velocity, resulting in a soft and high- 
pitched murmur The murmur of aortic regurgitation is best heard (1) with 
a large Bowles type of chest piece (apphcd ngidly), (2) during slowing of the 
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heart rate after exerase, (3) m the correcft} postUoned patient, and (4) wth close 
atisciiliatoT> attention to earlj diastole 
1 Pulmonary nEGURGr^A■^o^ The diastolic murmur of pulmonarj re- 
eurgitauon [GTaham-Steell murmur) is an ear!}^ diastohc murmur, maximal 
m the second and third left interspaces, conducted donmtvards along the left 
border of the sternum, identical vnth the murmur of aortic regurgitation in 
timing, quality and pitch, and usual!} associated with and somewhat masked 
b} an accentuated second heart sound 
The differenuation of this murmur from that of aortic regurgitation may 
pro\e extreme!} difiScuIt, when the penpheral >ascular signs of aortic insuffi- 
cicnc\ are absent or insignificant In fa\our of a diastolic murmur being 
aortic rather than pulmonar} m ongm, arc the high pulse pressure, water- 
hammer pulse pistol-shot sound, Duroziez’s murmur, sy’stohc murmur of 
aortic stenosis (when present) wide transmission of the murmur and increased 
intensity on expiration 

PkTuIc mural stenosis is the most frequent cause (as recognised by Stecll) 
to cause pulmonaiy hypertension of such seventy" as to cause dilatation of the 
pulmonary artery and incompetence of the \al\e, a similar mechanism exists 
m pulmonary h}pertension of ^anous other ongms, such as cor pulmonale 
and the Eisenmenger syndrome 

Pulmonary^ regurgitation mas occur m the absence of pulmonaiy hyper- 
tension from surgical treatment of \al\ailar pulmonic stenosis, SBE, or occa- 
sionally as a congemtal abnormahty Here the \eloaty of retrograde blood 
flow IS less, and the murmur is of a lower frequency This murmur of pul- 
monary regurgitation m the absence of pulmonary hypertension when suffi- 
aenti} intense ma} be transmitted along the left stemd border 

C Diastohc flow murmurs in the absence of stenosis. 

(1) Increased floY across mitral rahe m left-to-right shunt © In patent 
ductus arteriosus, a middiastolic nimblmg murmur may be heard at the 
apex due to a large shunt with an augmented x olume of blood reluming to the 
left atnum The importance of the murmur is to call attention to the large 
\ olume of the shunt (ii) In sentncular septal defect with large Icft-to-nght 
shunts, the mechanism, as with the large ductus, is a relative stenosis of the 
mitral xalsc which is presented with a much augmented flow load With 
deielopmcnt of pulmonary hypertension, the apical middiastolic flow murmur 
mai be expected to disappear 

(2) Increased floY across incusptd rahe m lefMo*nght shunts Q) In atnal 
septal defect though the typical munnur is of the sy^ohe ejection type resulting 
from maeased flow through the pulmonaiy^ ’valie, a diastolic murmur is 
^ ^ ^^^ses WTth large shunts Intracardiac phonocardiography has 
5 own the maximal intensity of the diastohc murmur is m the inflow 
tract of the nghl xentncle This obsen'ation supports the theory^ that the 
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murmur results from relative stenosis of the normal valve subjected to a very 
large flow (ii) In nutral or tncuspid regurgitation an early to nuddiastolic 
flow rumble is a frequent findmg A middiastohc murmur m M R therefore 
does not mean the presence of mitral stenosis The murmur often follows a 
third sound and is probably caused by vibrations set up by passage of blood 
into the left ventncle across the mitral valve apparatus stretched taut by the dis- 
tension of the ventncle following the rapid filling phase In tncuspid re- 
gurgitation, the diastohc flow murmur accompanymg the charactenstic pan- 
systolic murmur may be a very pronunent feature The diastohc murmur like 
the systohc murmur may increase in mtensity with inspiration 

CONTINUOUS MURMURS 

A murmur which continues throughout the cardiac cycle, extending over 
both systole and diastole, is referred to as a continuous murmur It is due to 
a pressure differential or gradient contmumg throughout the cardiac cycle, 
resulting m a continuous rush or flow of blood 



Fig 923 Continuous munnur of patent ductus artenosus, accentuation 
m late systole and early diastole 



Fig 92A To-and-fro murmur of aortic stenosis and mcompetence, 
or of pulmonary stenosis and mcompetence 

Classification of continuous murmurs 
A Shunt between blood vessel or cardiac chamber of high pressure to one 
of low pressure 

1 Commumcation between systermc artery and lesser circulation 
Intracardiac 

Smus of Valsalva to nght atnum, nght ventncle or pulmonary artery 

Coronary artery aneurysm with fistula to cardiac chamber or pulmonary 
vessel 
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Dissecting aortic aneurysm with fistulous cornmunication with right atnum 
Extracardiac 

Patent ductus artcnosus 

Post-operative (Blalock-Taussig operation) 

Systemic artery-pulmonary vein fistula 
2 Commumcation between pulmonary artery and vein 
Pulmonary arteno-venous fistula (congemtal or acquired) 

B Blood flow across severely narrowed vessel 
Coarctation of aorta 

Aortic arch artentis (Takayasu's disease) 

Penpheral pulmonary artery stenosis (congemtal or acquired) 

Coronary artery stenosis 

C Increased velocity of blood flow through normal or dilated vessels 
Venous hum 
Mammary souffle 

Anomalous pulmonary venous return 

Bronchial artery dilatation associated with pulmonary atresia, pulmonary 
hypertension or coarctation of aorta 

A Contmuous munnurs caused by shunting of blood from high pressure to 
low pressure By far the most common mechanism associated with continuous 
murmur is blood flow from a chamber or vessel of high pressure to one of low 
pressure Such shunting may occur outside the heart between artery and 
artery, or between artery and vein, or within the heart usually from aorta or 
coronary artery to a cardiac chamber 

Extracardiac shunts 

(fl) Persistent ductus arteriosus (PDA) (Fig 9 23) It was with reference to 
this entity that Gibson in 1900 first used the term ‘Continuous murmur’ 
At birth, because of the high pulmonary artery pressure and low aortic pressure, 
no murmur or only a systolic murmur is heard The murmur charactenstically 
begms not with, but just after the first heart sound Its intensity is maximum 
towards the end of systole and early diastole because at that time the difference 
in pressure in the aorta and pulmonary artery is greatest The murmur is accen- 
tuated dunng expiration and after exercise For some unexplainable reason 
the typical murmur does not appear usually till the age of three years The 
murmur then is continuous, best heard m second left intercostal space and 
under the clavicle, harsh (machinery, humming top, cogwheel, train in tunnel, 
mill wheel, rolls of thunder or chunung) and maximal with the patient recum- 
bent A continuous thnll is commonly palpable When the shunt is large, 
there is a bounding carotid pulse, and a wide pulse pressure Another useful 
sign of a large left-to-nght shunt is a third heart sound or diastolic flow murmur 
at the apex due to increased blood flow across the mitral valve m diastole 
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The diastohc phase of the murmur may disappear m case of pulmonary 
hypertension recalling the situation in normal infants In P D A with severe 
pulmonary hypertension, the systolic murmur may be replaced by an early 
pulmomc ejection sound The Pj becomes accentuated and it may be followed 
by an early diastohc murmur of pulmonary insufBciency When a patient 
has a chmcal picture of a left-to-nght shunt with pulmonary hypertension and 
only a systolic murmur at the second or third left intercostal space, ventn- 
cular septal defect, atnal septal defect, and aortopulmonary window must also 
be considered 

The intensity of the ductus murmur is not a dependable guide to the size of 
the ductus or shunt The latter can be judged more accurately by attention 
to the following features (a) wide pulse pressure and water hammer pulse, 
(b) a flow murmur at the apex, (c) hypertrophy of the left ventncle 

(b) Pulmonary arteriovenous and systemic arteriovenous commimication 
of traumatic or congemtal ongin, are rare extracardiac causes of continuous 
murmur heard over the chest 

INTR A C AR.D 1 A C SHUNTS 

Intracardiac contmuous murmurs occur when there is a fistula between a 
high pressure vessel or chamber to one of low pressure Commumcation may 
occur between the aorta (sinus of Valsalva) or coronary artery and a cardiac 
chamber usually the nght atnum or nght ventncle 

(a) Smus of Valsalva aneurysm with rupture Most aneurysms of the smus 
of Valsalva are thought to develop because of congemtal weakness of the 
supporting tissue Rupture occurs from the right and noncoronary sinus to 
the nght atnum or ventncle in almost all cases most commonly after the age 
of 20 years Therefore, the appearance of a continuous murmur over the 
precordium in a patient known previously not to have a murmur is suggestive 
of this mechamsm Chest trauma and severe exertion are the usual precipita- 
tmg factors m almost all cases The continuous murmur is heard maximally at 
the lower left sternal border or xiphoid over the area corresponding to the 
fistulous tract 

The diastohc accentuation of the murmur is an important sign to difierentiate 
ruptured sinus from patent ductus artenosus or artenovenous fistula Sys- 
tolic suppression of the murmur is attnbuted to two factors mechamcal 
narrowing of the fistulous tract, eind a Ventun effect created by rapid ejection 
of blood past the ongin of the fistula , 

(b) Coronary artery aneurysm and fistula In almost all cases, there is a 
communication between a coronary artery and either the nght atnum or 
ventncle Generally, flow through the coronary artenes is maximal during 
diastole, therefore the diastolic component of the murmur is louder Atypical 
features of the contmuous murmur in this condition may be seen when the 



300 THB CARDIOVASCULAR SYSTEM 

shunt goes from a coronary artery to a high pressure R V or to the left ven- 
tncle Then only a diastohc murmur may be heard, since the pressure gradient 
across the shunt will be obliterated dunng systole 
The murmur m coronary artery fistula is often superficial and associated 
with a thrill Differentiation from extracardiac shunts is usually not difficult 
due to the location of the murmur on the chest wall, its diastolic accentuation, 
and alteration with the Valsalva manoeuvre, which decreases the pressure 
gradient across the mtracardiac fistula 

B Continuous murmur due to severe arterial stenosis. 

Continuous murmurs have been desenbed in association with coarctation 
of aorta, stenosis of the aortic arch vessels, congemtal peripheral pulmonary 
artery branch stenosis, and acquired pulmonary artery stenosis The mecha- 
nism IS related to the high velocity of flow caused by a continuous pressure 
gradient during systole and diastole across the stenosed vessel A continuous 
murmur in pulmonary branch stenosis is due to combination of severe tstcnosis 
and large bronchial circulation The same is true in coarctation where col- 
lateral flow through bronchial and internal arteries may be great It seems 
that murmurs begmmng in late systole and ending m early diastole may occur 
with stenosis alone in these conditions However, the longer diastolic com- 
ponents of the continuous murmurs are more likely caused by high velocity 
flow through collateral vessels 

C Contmuous murmurs caused by mereased flow through normal or dilated 
vessels 

(1) Venous hunt That increased velocity of blood flow through a normal 
vessel can produce a continuous murmur is proved by observations on the 
venous hum Common in children and less so in young adults, the venous 
hum IS a low or medium pitched, continuous murmur with accentuation in 
early diastole (because of increased venous flow dunng the rapid filling phase 
of ventncular diastole) 

Frequently desenbed in the past as a “whine” or “roar” and compared to 
the “sound of a rope runnmg through a squeaky pulley”, the venous hum 
which IS due to the flow of blood through the jugular vein, although widely 
audible over the antenor part of the neck, is heard best at the lower left border 
of the right sternocleidomastoid muscle The murmur is increased in intensity 
in the erect position, deep inspiration and diastole — ^factors which result in an 
increase in flow velocity through the veins of the neck The murmur is de- 
creased with recumbency, by compression of the neck veins above the stethos- 
cope, by turning the patient’s head towards the side of the hum or by Valsalva 
manoeuvre 

(2) Mammary souffle Frequently heard (in about 15 percent) over the 
intercostal spaces over the sternum on both the sides (more commonly on the 
left), during the third tnmester of pregnancy and the first month of the post- 
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partum penod, the mammary souffle is a soft systohc, to-and-fro or contmuous 
murmur It results from increased blood flow to the breast The murmur is 
loudest when the patient is supine It may be extremely locahsed and may be 
abohshed by pressure lateral to the stethoscope 

(3) Miscellaneous causes The continuous murmur of anomalous pulmonary 
venous drainage, bronchial artery dilatation and thyrotoxicosis, as in the case 
of penpartum breast enlargement, is caused by rapid velocity of flow through 
dilated vessels Some tortuosity with shght kmking and therefore minimal 
or partial obstruction to flow m these vessels is a probable additional factor 

Differential diagnosis of a continuous murmur depends to a great extent 
on the famihanty of the chmcian with the existence and chmcal charactens- 
tics of the various causes of contmuous murmurs The first step in diagnosis 
IS confirmation or exclusion of the all-important condition of patent ductus 
artenosus The ultimate diagnosis of the cause of a contmuous murmur rests 
on an appraisal of the entire cardiovascular system m conjunction with a care- 
ful study of the various charactenstics of the murmur itself and resort to vanous 
instrumental diagnostic aids In the chmcal evaluation of a “murmur”, from 
the standpoint of aetiology, the following features are of particular import- 
ance 

(1) Localization of murmur The site of maximum intensity of the murmur 
is of great diagnostic value, and must be determined by careful auscultation 
of the entire chest, back and neck A murmur maximal in the second or first 
left interspace is suggestive if not diagnostic of patent ductus, when located 
above the nght or left clavicle, it is suggesbve of venous hum or supraclavicular 
arterial brmt, when low down along the sternum, of coronary artenovenous 
fistula or rupture of the sinus of Valsalva into the nght side of the heart, a 
murmur heard better over the back than the front of the chest, suggests truncus 
artenosus, pseudotruncus, pulmonary artenovenous fistula, coarctation of 
the aorta, congemtal pulmonary artery stenosis or constnction of an anomalous 
pulmonary artery ansing from the aorta The murmur in coronary artery 
fistula is often superficial and associated with a thnll, the location being at 
the sternal border In the case of aortic stenosis ivith regurgitation and ven- 
tncular septal defect with aortic valve defect or insufficiency, the murmur is 
usually of “seesaw” or ^‘to-and-fro” types and usually heard best in the third 
or fourth left mterspace 

(2) Fast history of the case is of great importance Presence of the murmur 
from birth or early infancy is indicative of a congemtal defect History of a 
corrective operation (such as Blalock’s operation) pnor to the discovery of 
the murmur suggests an artificially induced shunt History of syphilis in the 
past may supply a clue to the presence of aortic v^ve disease 

If the murmur is known to be absent in the past and its appearance associated 
with severe chest pain or dyspnoea, the possibility of a surgically remediable 
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condition, such as rupture of the sinus of Valsalva into the right heart, should 
be considered 

A continuous murmur, developing m an individual known to have syphilitic 
aneurysm of the aorta, suggests rupture of the aneurysm into the pulmonary 
artery 

(3) Presence or absence or cyanosis (with or without clubbing) While 
certain entities, such as patent ductus, aortic septal defect, coronary arterio- 
venous fistula and coarctation of aorta are acyanotic, others, such as total 
anomalous pulmonary venous drainage, true truncus artenosus, pulmonary 
or tncuspid atresia and severe tetralogy of Fallot are cyanotic 

(4) Resort to instrumental aids such as fluoroscopy or radiography of the 
heart m vanous projections, electrocardiographic study, cardiac catheteriza- 
tion studies and angiography or aortography 

Penpher^d Vasevdas Murmurs Fust reported lu 1S2Q by Laenneo as “cer- 
vical murmurs” of the neck, systolic or continuous (and rarely diastohc) 
murmurs, of cardiac or extracardiac ongin, are fairly commonly heard over 
the artenes and veins of the neck, when looked for 

Venous hum This has already been descnbed above 
Arterial murmurs These are commonly heard over the large artenes 
of the neck or extremities (e g carotids, brachials and femorals) and may be 
systohc, diastolic or contmuous They may be completely innocent or indi- 
cative of mild or senous orgamc cardiovascular disease Routine ausculta- 
tion over the carotids (cervical vessels) and femoral artenes on the two sides, 
over the cramum (frontal, panctal and mastoid areas), orbital areas and over 
the abdomen (renal or splcmc areas) may bnng to light important auscultatory 
phenomena 

Carotid murmurs These may be of several types (1) Physiological or 
normal murmurs m healthy individuals These are soft, systohc and loca- 
lized to the proximal parts of the carotid or subclavian artenes (2) Systolic 
or contmuous, widely spread or diffuse murmurs are common in hyperdynamic 
circulatory states, such as severe anaemias, fever, exercise, anoxia, pregnancy, 
thyrotoxicosis, hepatic failure, cor pulmonale and Paget’s disease (3) Loud 
systohc murmurs due to aortic or pulmonary stenosis are transmitted well into 
the neck (4) Carotid artenal stenosis is frequently associated with a systohc 
or continuous murmur With mild obstruction, there is a systohc murmur 
and with more severe obstruction the murmur becomes continuous A con- 
tinuous murmur may also be produced by a carotid artery-jugular vein fistula 
in which case compression of the vessels should ehmmate the murmur and may 
produce slowing of the heart (Branham’s sign) Besides tiimng of the mur- 
mur, ipsilateral and contralateral carotid compression must be practised routine- 
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ly to evaluate the nature and degree of vascular involvement in such cases 
The intracranial and cervical circulation is unique in that anastomotic channels 
connect the two sides of the circulation through the circle of Willis Carotid 
or intracramal stenosis is usually associated with a localized systolic murmur, 
that is rendered continuous or intensified by compression of the contralateral 
carotid artery or by light digital pressure over the carotid on the same side 
It IS usually obliterated by proximal and deep ipsilatcral compression of the 
carotid on the same side 

Intracramal murmurs (a) Arteriovenous intracranial fistulac frequently 
give rise to continuous murmurs with systolic accentuation over the cranium 
or orbit Such murmurs can be reduced in intensity and duration or abohshed 
by compression of veins rather than arteries (b) Angiomas or vascular 
tumours may give rise to systolic or continuous murmurs 

Femoral artery murmurs In aortic incompetence, a systolic murmur may 
be audible over tire femoral artery when compressed It is due to vibrations 
set up by the rapid flow of blood past the obstruction A diastolic murmur 
may be heard over the femoral or brachial artery at times It is usually inten- 
sified by exertion or light pressure over the vessel In aortic regurgitation 
{Diiroztcz' sign), a “double-whiff” or diastolic murmur is frequently heard 
over the femoral artery It is due to rapid flow of blood toward the heart 
during diastole and is best heard proximal to the point of compression A 
diastolic arterial murmur can also be lieard m conditions of peripheral vaso- 
dilatation or hyperdynamic circulatory states and as the result of induced 
vasodilatation after a hot bath in normal healthy individuals 

Miscellaneous murmurs Arterial, systolic or continuous murmurs may be 
heard at times over the gravid uterus, the anterior fontanelle in infants, over 
the thyroid gland m thyrotoxicosis and over the abdomen in vanety of condi- 
tions 

Graphic recording of auscultatory findings. Many different methods of 
recording auscultatory cardiovascular phenomena, such as heart sounds and 
murmurs, graphically, with the aid of standard charts and symbols have been 
advocated from time to time. Fig 9 26 illustrates one such method of recording 
heart sounds and murmurs on a Cardiochart. 

Besides involving less time and energy than lengthy ivntten descriptions of 
auscultatory phenomena, the graphic method of cardiochartmg perrmts a 
rapid visualization of numerous auscultatory events at a glance and furnishes a 
permanent control record for future comparisons The graphic representation 
of heart sounds and murmurs should be adopted as a routine measure in all 
cases of valvular heart disease, the process being repeated from time to time 
to visualize the clinical progress of the case 
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PERICARDIAL FRICTION OR FRICTION RUB 

This IS a vancty of cxocardial sound which is fairly common Its importance 
lies m the fact that (1) it is a valuable diagnostic sign of acute pencarditis, 
(2) if loud, it may mask or prevent the study of important underlying murmurs, 
and (3) when confined to one phase of the cardiac cycle, it may be confused 
with cardiac murmurs 

Pcncardial fnclion rubs arc due (I) almost invanably to an acute pencarditis, usually 
acute fibrinous pencarditis, although at times persisting even with pcncardial effusion, 

(2) occasionally, in thyrotoxicosis, m the pulmonary area, and due to dilated pulmonary artery, 

(3) occasionally, after pulmonary embolism with acute cor pulmonale, (4) rarely, the rub- 
bing together of normal pcncardial layers by pressure or in dehydration, (5) myocardial 
infarction 

The pcncardial or friction rub is caused by the slashing motion imparted 
to the fibrinous or scrofibnnous exudate of pericarditis by the beating of the 
heart Some rubs disappear or become less loud owing to pencardial effu- 
sion, but many effusions are m fact accompanied by a rub 

Characteristics of a pericardial rub, sound or fnction are (1) Quahty 
This IS extremely variable, even in the same case, varying from a soft, blowing 
or murmur-like sound to an extremely harsh, loud, rubbing, creaking, raspmg, 
leathery, scratchy, shufQing or grating sound The characteristic rub of 
pericarditis has been compared to the “creaking of new leather”, “grating of 
nutmeg”, “rustUng of silk”, “raspmg of wood” and “crackling of parchment” 
It may be mimicked by rhythmically stroking the hair above one’s ear with 
one’s finger tips (2) Timing The friction sound, although synchronous 
with the heart ^at (thus diffenng from pleural rub), does not coincide strictly 
with systole or diastole, it often involves both the phases or “rides astnde” 
both heart sounds One of the misconceptions about pericardial rubs is that 
they are necessarily biphasic and it is not imcommon to desenbe them as 
“to-and-fro” Biphasic fnction rubs usually louder in systole are indeed 
typical of some cases, and, given the shifting pattern of many rubs may be 
heard at some time m others Though there is no single typical pattern of a 
rub, the most frequently heard is the tnphasic rub The rub occurs with 
ventricular movement and so is heard in systole, early diastole as the ventricle 
fills, and again m atrial systole Much less often the rub may be monophasic 
(3) Site of maximum intensity The position of the greatest intensity does 
not correspond to any of the classical valve areas, it is usually best heard 
near the left edge of the sternum, in the left interspaces It may be heard 
better over the base, apex or all over the precordium (4) The sound is seldom 
transmitted, remaimng localized to a small area, if loud, it may be heard in 
the back or neck (5) Its inconstancy is a striking feature The intensity, 
character, site of audibility and duration of the rub may vary from day to 
day (6) It is usually transitory or evanescent, persisting for a few days or 
hours only (7) The intensity vanes with the posture, being usually louder 
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m the upright than m the recumbent position of the patient (8) It is often 
accentuated by bending or stooping forwards (9) It may be associated with 
a palpable frenutus or rub on palpation, i e felt as well as heard (10) The 
intensity and clanty of the sound increases with the pressure of the ausculta- 
tory chestpiece, particularly m children and thin-chested indinduals Because 
the noise is high-pitched it is necessary to use a diaphragm chest piece pressed 
firmly to the chest wall against the heart (12) It is usually unaffected by 
respiration, unlike a pleural rub, which is increased by deep respiration and 
eliminated by cessation of breathing 

DIFFERENTIAL DIAGNOSIS OF PERICARDIAL RUB 

Pencardial friction rubs have to be differentiated from 

1 Pleural friction is easy to distinguish as (a) it is independent of cardiac 
rh>thm, (b) conforms to the respiratory movements, and (c) is grossly affected 
by respiration and cessation of breathing 

2 PleurO’pericardial friction may offer some difficulty in diagnosis When 
pleural friction in dry pleurisy affects the antenor margin of the lung, adjacent 
to the heart, pleural friction sounds may conform to the cprdiac rhythm 
instead of the respiratory movements Although the sounds occur with the 
beating of the heart, they disappear (unlike pencardial fnction) on deep ins- 
piration, expiration or holdmg the breath 

3 Heart murmur, especially when it is confined to one phase of a cardiac 
cycle (e g a systohc monophasic rub), or when “double” (biphasic rub) rcsemb- 
hng a to-and-fro double murmur The following are the main distinguishing 
features (a) Whilst a murmur coincides stnctly with systole or diastole of 
the heart, the pencardial rub does not bear such a clear relationship and 
may be systobco-diastohc (b) Whilst a murmur is usually blowing, rumbling 
or musical, a rub is more scratchy, leathery, harsh, or rubbing m character (c) A 
friction sound is frequently a double sound, unlike a murmur (d) A tub is 
usually heard best along the left edge of the mid-stemum, and in general not 
m the areas of maximal intensity typical of most murmurs (e) Whilst 
transmission or propagation of a murmur is common, such an occurrence is 
rare m the case of a rub (f) A murmur is usually far more constant m intensity, 
pitch, character, localization and duration than a rub A murmur is often 
a persistent or permanent abnormality, a rub is almost always evanescent 
(h) A rub usually sounds more superficial than a murmur The auditory im- 
pression conveyed by a murmur is that it onginates m the chestpiece of the 
stethoscope, whilst a rub appears to onginate m the earpieces (j) Pressure 
on the chest wall with the chestpiece usually accentuates a rub but not a mur- 
mur 0 Assumption of the erect position often accentuates a rub, such a 
relationship may be absent or reversed m the case of a murmur 

4 Other uncommon ausailtatory phenomena (a) “Apex rubs” are systohc, 
occur m greatly enlarged hearts, and are confined to the prccordial area, and. 
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may, m fact be harsh murmurs (b) “Conus rubs” which are also systolic 
but confined to the base of the heart occur dimng acute hyperdynarmc states 
such as pulmonary embolism and thyroid storm, (c) Precordial “crunches” 
attnbuted to abnormal chondrocostal and cbondrostemal articulations, are 
sharply localised and permanent (d) Mediastinal emphysema from chest 
trauma or a ruptured pulmonary bleb can produce a sound similar to a mono- 
phasic systohc rub (e) Occasionally, other uncommon lesions produce rub- 
hke sounds (mostly systohc), for example atnal myxoma and A-V valve ano- 
mahes such as the floppy valve syndrome 

In hydropneumopencardium, a loud churmng or splashing sound, the so- 
called “water wheel murmur”, may anse and be audible without a stethoscope 

Severe chest pain and pencardial rub frequently coexist m cases of isolated 
(bemgn) pencarditis and post-infarction pericarditis Whilst m the case of 
the former, the rub appears with the pain at the onset of disease, in myocardial 
infarction with pencarditis, the rub makes an appearance several days after 
the onset of pain 

GUIDE TO SYSTEMATIC AUSCULTATION 

Systematic auscultation, according to a pre-arranged or premeditated plan, 
is essential for correct diagnosis The examiner, whilst auscultating the heart, 
should ask himself the following questions 

(1) Is the heart slow or fast, regular or irregular‘s If irregular, is the irre- 
gulanty phasic (with respiration) or due to dropped beats (extrasystoles or par- 
tial heart block) or irregularly irregular (as in atrial fibrillation) ? 

(2) Is the cardiac rh 5 Thm a dual rhythm (with only two sounds per cycle) “S 
If so, IS the spacing of sounds normal or tic-tec's What are the charactenstics 
of each sound ? 

(3) Is there an extra sound present (triple rhythm) "s What is the nature of 
the extra sound's This may be decided on the basis of its precise position in 
the cycle, its character and the presence of associated signs Is the extra 
sound intracardiac or extracardiac? 

(4) Are there any murmurs present? What are the charactenstics of each 
murmur? The timmg, site of maximum audibihty, extent, transmission, inten- 
sity, character, pitch, duration, assoaated thrill, effect of posture, exercise 
and respiration and relation to the heart sounds must all be investigated sepa- 
rately in the case of each murmur 

For a proper study of the heart, auscultation must be practised widely 
to include not only the classical valve areas, but aU other areas (suggested or 
improvised) that are hkely to yield any information Each patient must be 
auscultated m the lying down, upnght, and, if possible, m the left lateral and 
bending forward positions, both at rest and after exercise, and also dunng the 
different phases of respiration. 
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A useful plan, in auscultation is selective auscultation, to mentally split the 
cardiac cycle into parts Each heart sound is studied separately and then 
jointly, the systolic phase and the diastolic phase arc then individually studied, 
to determine the character and time relationships of all extra sounds and mur- 
murs Finally, all the auditory events are considered collectively, the cardiac 
cycle being studied as a whole 

Localization oe important cardiovascular sounds and murmurs The 
following auscultatory areas or sites of election, arc capable of reflecting the 
sites of maximum localization of certain important auscultatory phenomena 
Then diagnostic value is therefore unquestioned 

Apical area (Mitral area) Sounds usually heard best in the “apical area” 
are the mid- and late-diastolic murmurs of mitral stenosis, the pansystolic 
murmur of organic or valvular mitral insufficiency (usually transmitted well 
into the axilla), the systolic murmur of “rclaUvc” mitral insufficiency (secondary 
to the left ventricular enlargement of congestive heart failure, ischaemic or 
hypertensive heart, disease, cardiomyopathy or endocardial ftbroclastosis), 
the presystolic Austin Flint murmur of free aortic insufficiency, the mid-diastolic 
murmur of left-to-nght shunt (as in case of ventricular septal defect, patent 
ductus arteriosus, aorto-pulmonary fistula or ruptured sinus of Valsalva), and 
the intermittent diastolic (or presystolic) murmur of left atnal myxoma or 
ball-valve obstruction of the mitral valve by a thrombus Also heard best 
in this area are certain insignificant or innocent murmurs, such as the musical, 
vibratory or twanging-stnng murmur and the late pleuro-pcncardial murmur 
or chek 

Although usually heard best elsewhere, certain murmurs arc heard well 
enough in the apical area to present diagnostic difficulties These include 
the pyramidal or tnangular systolic murmur of aortic stenosis, the systolic 
murmur of congenital cardiac malformations (e g septum primum type of 
atnal septal defect, ventncular septal defect or A-V commums), the loud mur- 
mur of septal perforation in case of myocardial infarction and the physio- 
logical murmur of hyperdynamic circulatory states (e g thyrotoxicosis or 
severe anaemia) 

Low sternal area (Tricuspid area) Sounds usually heard best in this area 
are the nght ventricular (or protodiastolic) gallop sound of diastohe over- 
loading of the nght ventricle (as in tncuspid insufficiency, nght-sided heart 
failure and left-to-right shunt), the nght atnal gallop (or fourth) sound, and 
the opemng snap of the tricuspid valve 

Murmurs best heard in this area, as a' rule, are the diastohe murmur of 
tncuspid stenosis and the pansystolic murmur of tncuspid insufficiency 
Oth^ important murmurs, frequently heard well (or even loudest) in this area 
are the pansystolic murmur of ventricular septal defect, the diastolic munnur 
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of pulmonary insufficiency and the contmuous murmurs of coronary arterio- 
venous fistula, aortic septal defect and ruptured sinus of Valsalva, 

Aortic area Sounds and murmurs usually heard best m the aortic area 
proper (or second right interspace) are the aortic component of the second 
heart sound, the aortic ejection chck or sound of dilatation of the aorta, the 
pyramidal systolic murmur of aortic stenosis, the systohc murmur of specific 
aortitis, atheromatous aorta or aortic dilatation, the systohc murmur of free 
aortic insufficiency, the musical murmur of retroverted aortic cusp and the in- 
significant or innocent mammary souffle The early diastolic murmur of 
aortic insufficiency, the systohc murmur of dissecting aneurysm of the aorta 
and venous hum, although usually heard best elsewhere, may at times be heard 
best in the aortic area 

Pulmonary area Since a vanety of orgamc and innocent murmurs are 
encountered in this area, differential diagnosis of auscultatory phenomena 
often becomes a matter of great difficulty Sounds usually heard best in this 
area are the pulmonary component of the second sound, respiratory sphttmg 
of the second heart sound and the pulmonary ejection chck or sound of dilated 
pulmonary artery The aortic component of the second heart sound and 
atnal gallop, although usually heard best elsewhere, may be well heard in 
this area 

Murmurs heard best in the pulmonary area include the loud systolic ejection- 
type murmur of pulmonary stenosis, the soft diastolic murmur of pulmonary 
insufficiency, the systohc murmur of pulmonary hypertension or ddatation of 
the pulmonary artery, the contmuous machinery murmur of patent ductus 
arteriosus, the physiological systohc murmur of hyperdynamic circulatory 
states, the innocent pulmonary systohc ejection murmur and the mammary 
souffle The systohc murmurs of certain congemtal malformations (e g atrial 
septal defect, aortic septal defect, Fallot’s tetralogy and coarctation of aorta), 
the scratchy murmur of Ebstein’s anomaly and the innocuous venous hum, 
although usually maximal in other areas, may be well heard in the pulmonary 
area 

Auxiliary or Additional areas (1) Mid-sternal area (Second Aortic Area) 
Murmurs and sounds usually heard best m this area mclude the early diastolic 
murmur of aortic insufficiency (probably through the close anatormcal proxi- 
mity of the aortic valve to the chest wall in this area), the systohc murmur of 
ventricular septal defect (maladie de Roger), the diastolic murmur of Eisen- 
menger’s complex, the systohc murmur of truncus arteriosus, the continuous 
murmur of coronary artenovenous fistula, the to-and-fro murmur of aortic 
stenosis with insufficiency (and of ventncular septal defect with aortic in- 
sufficiency) and various pericardial rubs or faction sounds The sudden 
appearance of a loud systohc murmur (with thrill) in this area, in case of myo- 
cardial infarction, should immediately suggest the complication of a septal 
perforation or rupture 
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Although usualh raaxixnal clseuhcre, certain sounds and murmurs may be 
iicU heard or ei^en best heard in this area These include the opening snap 
of the mitral or tncuspid vtQvc, the puhnonar> component of the second heart 
sound, the atnal gallop sound (as in cases of strero pulmonarv' h>T>er- 
tension, tight pulmonarv stenosis and sclcrodcnna heart), the sjstolic murmur 
of atnal septal defect, the continuous murmur of ruptured smus of Valsalva 
and the so-called innocent, musical s\*stolic murmur 

(2) InterscapuJar area The inicrscapular area iS often the site of maximum 
localization of the charactenstic s}*stohc murmur of coarctation of the aorta 
and aneuo'sm of the descending thoracic aorta The systolic murmur of 
dissecong aneurysm of the aorta and of aortic stenosis ma> also be Vicll heard 
in this area* 

(3) InfrascapuJar areas On cither side of the back, belov» the scapulae 
and over the bases of the lungs, are the left and nght infrascapular areas 
Neglected m the past, aua:ultatioa of these areas may reveal the presence of 
important acoustic phenomena, such as the murmurs of the collateral circula- 
tion of coarctation of the aorta, the sj’slohc or s^'stohco-diastohc murmur 
of pulmonary artenovenous fistula, the systolic murmurs of pseudolruncus 
artenosus, Fallot’s tetralog> with pulmonary atresia, and pulmonary' stenosis 
and the continuous murmur of truncos arteno^^us Tlic pansy stolic murmur 
of mitral insufiaciency^ may at times be transmitted and beard over the left 
infrascapular area, 

(4) Cemcal areas The neck region^ particularly along the neck vessels 
or carotid artenes, at the inner ends of the two clavicles, in the supraclavicular 
fossae and suprasternal notch region, must be auscultated with care in all 
cases, as this may bnng to light important acoustic phenomena. 

The sy'stohc murmurs of aortic stenosis, free aortic insufficiency and of 
dilatation of the aorta (as in atheroma, syphilitic aortitis and aneurysm for- 
maticm), the systolic murmur of occluswe artcnal or cerebro-vTiscular disease, 
the sy'stolic jnurmuTs of byperdymamic circulatory' states, the continuous mur- 
mur of artenov’cnous fistula, the sy’stolic murmur of aneurv’sms of the inno- 
mmate, carotid and subclavian artery, and innocent artenal sv'stolic murmurs 
are often heard well or best over the carotid \esseh 

Certain murmurs, such as the innocent supraclavicular artcnal bruit, the 
continuous venous hum and the machinery murmur of patent ductus artenosus, 
arc often heard best over the inner end of one or other claMcle or over the 
supracloMcular fossa Auscultation of the suprasternal notch may bnng to 
h^t the sy'stolic murmur of aortic dilatation, atheroma or aortitis, the accen- 
tuated and tambour-like aortic component of the second sound in cases of 
aortitis or hypertension, or even the opemng snap of the mitral valve Con- 
tinuous murmurs may be chcited over the thyToid ^nd in cases of thyrotoxi- 
, cosis 
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(5) Cranial sites Auscultation of the skull and orbital regions may bring 
to light important cardiovascular murmurs Systohc or contmuous murmurs 
over the skull or orbit are suggestive of occlusive cerebrovascular disease, cere- 
bral arteriovenous fistulae and cerebral angiomas A pulsatmg exophthalmos 
with an audible bruit over the affected eye is almost diagnostic of a carotid 
artery-cavernous sinus fistula (or rarely an internal carotid artery-ophthahmc 
vein fistula) 

(6) Abdominal areas Abdonunal auscultation, particularly over the epi- 
gastnum, renal areas and flanks should be undertaken routinely in all cases 
This IS of particular importance in cases of hypertension of obscure aetiology, 
where it may bnng to light a surgically correctible occlusive disease of one or 
other renal artery, through the presence of a characteristic murmur There 
are numerous causes of systohc, continuous and diastohc murmius over the 
abdominal wall Systemic artenovenous fistulae (between the aorta and mfe- 
nor vena cava or between the renal or splemc artery and vein), renal artery 
stenosis or occlusive disease of the renal artery with hypertension and venous 
hums (as in cases of cirrhosis of liver, obstruction of portal veins or inferior 
vena cava and Cruveilhier-Baumgarten syndrome) are the usual causes of 
continuous or systohc (and rarely diastohc) murmurs over the abdonunal areas 

(7) Miscellaneous areas Auscultation over the major artenes of the body, 
such as the femoral, pophteal, brachial and subclavian artenes, may direct 
attention to murmurs of great diagnostic significance Thus the presence of 
“pistol shot sounds” and Duroziez murmur over one or other femoral artery 
may suggest the existence of aortic insufficiency A contmuous or systohc 
murmur along one or other major artenal channel may bnng to light the pre- 
sence (and site) of an artenal stenosis, artenovenous fistula or aortic arch syn- 
drome 

By routine auscultation of such extrathoracic sites, during cardiovascular 
exarmnation, it is possible nowadays to ehcit certain important and surgically 
correctible diseases of blood vessels, even in the absence of subjective mam- 
festations 




The Respiratory 
System 


The respirator} s}'stein, which is concerned with the oxygenation or punfica- 
tion of blood within the lungs, is contained within a conical bony cage, the 
chest or thorax Separated from the abdomen below by a muscuIomembr£- 
nou s partition , the di aphragm, the thorax is formed mainly by the nbs which* 
extend from the spine behmd towards the sternum in front on either side 
The bony thorax, which is bounded by the clavicles above and the twelfth 
nbs below is hned internally by the pleura and externally by skin, fat and 
muscles It has an antenor, a posterior and tw'o lateral aspects or surfaces. 
Its anteropostenor diameter being about three-fourths the transverse diameter 
All structures lodged within the thoraac cage, such as the lungs and heart, 
are referred to as mtrathoracic 

The mam components or elements of the respiratory' system from above 
downwards are the upper respiratory {or air) passages, the trachea, bronchi 
and bronchioles and the nght and left lungs, with their numerous blood vessels 
and nerves 

IMPORTANT lANDMARKS AND ANATOMIC AREAS OF THE 

CHEST 

Ludw ig’s angle. At the junction of the manubrium with the body of the 
sternum is"a~weIP3efined ndge — wangle of Louis The prommence is of some 
importance because it indicates (I) the antenor lov'd at which the trachea 
divides into its tw o main branches, (2) the upper level antenorly at which the 
lungs meet, (3) a convement landmark from which to count the nbs and inter- 
spaces, and (4) the npper level of the atna of the heart 

The spine of the seventh cervical vertebra is a prominence, easily identified 
at the back, a point from which to count the thoracic spines downwards 
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Certain other landmarks, both natural and artificial, are helpful in locahzing 
structures or physical signs within the thorax m relation to the chest wall 
For this purpose, the most important natural landmarks are the nbs, the ster- 
num, clavicles, scapulae and the vertebral spine Besides these, certam arbi- 
trary or imaginary landmarks or vertical hnes — ^midsternal, lateral sternal, 
imdclavicular (or mammary), anterior axillary, rmd-axiUary, posterior axillary, 
scapular, and midspinal hnes can be used to advantage 


With the help of these landmarks, it is possible to map out the following 
regions or areas over the thorax (Figs 10 1 and 10 2) 


Anterior 


Lateral 


Posterior 


Supraclavicular Axillary 

Qavicular Infra-axiIIary 

Infraclavicular 
Mammary (Pectoral) 


Suprascapular 

Scapular 

Interscapular 

Infrascapular 


Surface anatomy of lungs and pleura. The student must be familiar Avith the 
surface markings of thoracic projections of the apices, antenor borders and 
lower borders of the Ixmgs, the hmits of the individual lung-lobes and the lower 
borders or margins of the pleural sacs on either side (Figs 10 3, 10 4, 10 5, 10 6) 

Lung fissures The main fissure on each side is indicated by drawing a line from the spine 
of the 5e eo''nrdorsal vertebra, dorawards and outwards along the fifth nb as it leaves th e 
vertebral column, to the sixth costochondr3^junction in front When the scapula is tilted, 
by putti the hand on the head, the vertebral border lies along the hne of the fissure The 
extra transverse fissure^ on the nght side, is indicated by drawing a horizontal line from the 
sternum, at the level of the fourth costal cartilage, to meet the hne of the main fissure laterally, 
in the midaxillary hne, at the level of the fifth nb or interspace 

^ Pleural sacs The pleural membrane has a visceral portion which covers the surface 
of theju^ and is deflected to the surface of the lung at t he hd um The limits of the pleural 
sacs extend to aj ower level m the chest, reach ing t he 8tfi , 10th and I2th nbs in the nndcla- 
vicular, midaxillary and scapular line s resp ectively On theT^^Tside, the levels are the same 
as on the nght, with the exception that the lung and pleura di verge from tSc^idstcmal Ime 
at a higher level (lower border of the 4th costal cartilage) so as to leave a portion of the 
heart ^covered, this position constitutes the area of superficial cardiac dullness 

Lungs The apices of the lungs extend from one to one and a half inches above the 
clavicles The lower levels of the lungs in the n ^dclavicul ar, m idaxillar y and scapular linS 
a rc usually the sixth , eighth and tent h nb s respectively The hilum of the lung Tfe opposite 
the spines of the 4th, 5th and 6th thoraac vertebrae, between the nudline and the vertebral 
borders of the scapulae 

Segmental anatomy The bronchopulmonary segments are the topogra- 
phical units of the lung and are of basic importance to the radiologist and 
surgeon 

A br onchopulmonary seg m^tj s_a wedge of lung tissue supplied by a single 
bron^us and c orrespQn ding pulmonary a rtery and vein For practical 
piirposes each segment is an i nde^ndent unit with httle significant vascu lar 
or bronchial commumcation with adiacent segments The segments are 
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somewhat irregular in shape and quite variable in size Th ey arc separated 
by'a thinltieet ofiibrous tiYsiK The named pulmonary-segments _^th'Me 
which are supphed by the pnnTary divisions of the lob_ar_bronchi 



Fig 10 7 Anterior \icw of the bronchial tree 



Fig 10 8 Right bronchial tree Right 
lateral vicu 



Fig 10*9 Left bronchial tree Left 
lateral view 


Standard nomenclature and numbenng of the bronchial 
iree ana oroncno-pulmonary segments (Figs 10 7-10 13) 
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Fig 10 1 Important anatomical 
landmarks, lines and vinous 
areas of the chest Anterior view 



Fig 10,3 Surface markings of lungs 
and pleura over front of chest 


Fig 10,2 Important anatomical 
landmarks, lines and various 
areas of the chest Postenor view 



pleura over back of chest 



Fig 10 5 Surface 
markings of right 
lung and pleura over 
the right lateral wall 
ot chest 


Figs 10 7, 10 8 and 
10 9 See p 314 

Fig 10^ Surface 
markings of left 
lung and pleura 
over the left 
lateral wall of 
chest 
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Right lung 

Right upper lobe bronchus 
Apical (1) 

Postenor (2) 

Antenor (3) 

Right middle lobe bronchus 
Lateral (4) 

Medial (5) 

Right lower lobe bronchus 
Apical (Supenor) (6) 
Medial basal (cardiac) (7) 
Anterior basal (8) 

Lateral basal (9) 

Postenor basal (10) 


Left lung 

Left upper lobe bronchus 
Upper division 
Apico-postenor (1 and 2) 
Antenor (3) 

Lingula {lower division) 

Supenor (4) 

Infenor (5) 

Left lower lobe bronchus 
Apical (Supenor) (6) 
Antero-medial basal (7 and 8) 

Lateral basal j(9) 

Postenor basal (10) 


Airways 

The trachea commenang^at the level of the 6th ccrvica] vertebra descends to divide,. a little 
to the nght of the median plane, approximately at t he level of the fifth thoracic vertebra. t o 
th e nght main bronchus an d the left mam bronchu s T he point of division of the trachea 
IS k nown as the canna Each of th e mam bronchus gtv^ nse first to lobar and th^ to 
segmental bronchi, branching continues within the segmen t When considenng lung struc - 
ture It IS best to desenbe the airways by reference to their position m the lung This is given 
as the number o f generations that se p arate the given air wa y from the hilum The segmental 
bronchus is counted as the first generatio n, its first branch and its continuation beyon d 
are the seco nd genera t ion, the next is the t hird and s o on The proximal jive gen erations are 
‘large bronchi’ because their walls have so~much cartilage, behveen themth andfifteenth 
generations are ‘s mall bron chi" with very sparse cartilage Bronchioli are Those aurways 
distal to the last plate of cartilage and proximal to the alveolar region, there are about ten 
generations An acinus is all that lung distal to a terminal bronchiolus This includes 
upto eight generations of respiratory bronchioli, alveolar ducts and the alveoh beyond 

Right Lung The right main bronchus is divided, for description into two 
parts — an upper part from the canna to the lower lip of the nght upper lobe 
bronchus and a lower part from this point to the upper hp of the apical bron- 
chus of the right lower lobe, the point where the lower lobe bronchus may be 
said to commence 

The nght upper lobe bronchus anses from the lateral aspect of the upper 
part of the right mam bronchus and after a short course divides into three 
branches — the Apical, the Postenor and the Antenor — to supply the corres- 
ponding segments of the nght upper lobe 

The right middle lobe bronchus anses from the antero-lateral aspect of the 
lower part of the nght mam bronchus a few centimetres below the ongm of the 
nght upper lobe bronchus to divide into a Lateral and a Medial branch supply- 
ing the corresponding segments of the nght middle lobe 

The right lower lobe bronchus at its commencement gives postenorly the 
Apical branch of the lower lobe immediately below the origin of the nght middle 
lobe bronchus It supplies the apical segment of the lower lobe 
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me medial basal {cardiac) branch takes its origin from the medial aspect 
of the lower lobe bronchus a Uttle below the ongin of the apical branch to 
supply a small segment of the lobe near tbe heart 

me next branch lower down is the Anterior basal arising from the anterior 
aspect of the lower lobe bronchus, below the origin of the apical branch The 
Lateral basal and the Postenor basal are the terminal branches of the lower 
lobe bronchus mese three branches supply the corresponding segments 
of the ngbt lower lobe 

Left lung me left upper lobe is equivalent to the nght upper and middle 
lobes and so the left upper lobe bronchus will have two divisions corresponding 
to the bronchi of the upper and middle lobes in the nght lung. 

me upper division after a short upward course divides into two branches, 
Apico-Postenor and Antenor me former also has a short upward course 
before dividing into the Apical, and the Postenor branches Lingula or the 
lower division of the left upper lobe bronchus corresponds to the n^t middle 
lobe bronchus Soon after its ongin it divides into the Supenor and the 
Infenor branches mese five branches supply the corresponding segments 
of the left upper lobe 

me arrangement of the bronchi and the segments of the left lower lobe is 
similar to that of the nght lung except that there is no branch corresponding 
to the medial (cardiac) branch of the nght lower lobe and hence there is no 
medial basal (cardiac) segment 

INSPECTION 

Inspection, next to auscultation, is the most important method of physical 
examination of the chest When earned out properly, it yields information 
of great diagnostic value 

METHOD 

As m the case of the cardiovascular system, for inspection of the chest the 
patient is stopped to the waist and examined in a good hght, daylight being 
preferred to artificial illumination In any case, the hght must be adequate 
and fall directly and equally on the two sides of the chesL Inspection of the 
chest may be earned out in the sittmg-up, standing or lying-down position, 
the first bemg the position of choice for most cases It is important that the 
patient be sitting or lying down absolutely straight A slant will cause curva- 
ture of the spme, which in turn leads to asymmetry of the thorax. 

Inspection m the sitting up posture is earned out with the patieut sifting 
comfortably on a stool, directly facing the exaimner, who is seated on a chair 
me front mil of the chest is inspected systematically for size, shape, symmetry', 
respiratory movements, swellings and pulsations, or drooping of one shoulder 
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After this, the patient is turned over and the back similarly inspected, special 
attention is focussed on the spine for evidence of any curvature, such as scoho- 
sis, which might lead to asymmetry of thorax or abnormal physical signs in 
the chest and distance of the spine from either scapula. The chest is next 
exanuned m profile, from one or other side, particularly for evidence of antero- 
postenor curvature (kyphosis or lordosis) and for anteroposterior diameter 
or depth Finally, the upper part of the patient’s chest is inspected from 
above downwards (apical or doivnward inspection) The exanuner, standing 
behind the seated patient, with head bent slightly forwards, looks down over 
the shoulders at the upper part of the chest This method of inspection may 
be valuable in the early detection of apical tuberculosis, yieldmg as it does an 
excellent view of the antenor, postenor and upper aspects of the apical regions, 
any diminution or delay of respiratory excursion, or retraction or flatterung 
of the chest on one or both sides, is suggestive evidence of apical mvolvement 

In the case of the recumbent patient, inspection of the chest is earned out 
first from the lower end of the bed and later from its side with the patient lying 
flat on his back with a pillow under the head A satisfactory view of the whole 
of the front wall of the chest can be obtained by observmg it tangentially 
from the lower end of the bed. The upper, rmddle and lower zones of the 
chest on the two sides must be inspected individually for size, shape, defomuty, 
bulging, retraction and movements The chest of the recumbent patient is 
then inspected in profile, frSm one or other side, the eyes of the seated or kneel- 
ing examiner being level with the antenor wall of the chest 

SCHEME OF INSPECTION 

The following features must be systematically observed, dunng inspection, 
in all cases (1) Size, shape and type of chest (2) Presence of any asymmetry 
or defomuty of the chest, such as bulging or retraction (3) Respiratory 
movements, the rate, rhythm, and type of respiration, abnormahties of respi- 
ratory movements on one or both sides, intercostal retraction, movements of 
the subcostal angle and action of the accessory muscles of respiration must 
all be looked for (4) Position of the apical thrust (5) Diaphragmatic move- 
inents (6) Additional observations, such as enlarged lymphnodes, visible 
pulsations, sternomastoid sign and oedema of chest wall 

SIZE, SHAPE AND TYPE OF CHE ST 

The normal . c hest The normal or healthy adult chest is more or less bi- 
laterally symmetneal, elliptical in cross-section, the transverse diameter being 
greater than the anteropostenor diameter in a ratio of 7 to 5 (Fig 10 14), 
eUipsoidal or conmal in shape, the vertical diameter exceeding both antero- 
postenor and lateral diameters, displays smooth contour s, and has a subcostal 
or epigastnc angle of about 90,° , the angle being more acute in males than in 
females ^ 
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In normal right handed indmduals, with good musculature, the nght side 
of the chest may appear more prominent than the left, in view of the greater 
development of the nght pectoral group of muscles 
In infancy and early childhood (Fig 10 14), the cross-se ction o fthc_chgst.»s 
almost circular, the anteropostenor and lateral diameters being about equal, 
whilst the general shape of the thorax tends to be cylindneal, the shape of the 
chest in childhood may be greatly modified by hyp ertrophied adenoids or 
tickets 

old age, the chest tends to reassume a circular cross-section as in child- 
hood. This IS due partly to semle emphysema and partly to degenerat ive 
alterations of t he bony framework of the, thorax 
The abnormal chest Any abnormality of contour or size of the chest must 
be noted carefully as it may explain the presence of atypical or abnormal 
signs on examination, and afford a clue to the nature and extent of present 
or past disease An abnormal chest may be cither symmetrically or asymme- 
tncally abnormal 


Symmettucal types of abnormal chest 

(1) Long, flat chest This is an elongated and narrow type of chest, with a 
reduced an teroposterior diameter , the sternum being closer to the spine than 
usual The “ flatnes s” of the chest depends on a I pss of the normal forwa rd 
curv ature o r angulation of the costal cartilages A fiat chest is usually 
associated with a fong ne ck, p rominent la rynx and clavicles, exaggerated supra 
and infr a-clavicutar fossae, narrow i ntercostal spaces and acute subcostal 
angle It may be secondary to . rickets in childhood, chrome nasgTSbstructid n 
froift hypertrophie d adenoids, or bilateral pulmonary tuberculosis 

(2) Alar chest (Pterygoid chest, “winged” chest) Frequently associated 
with the long, fiat type of chest, the alar chest is charactenzed by an undue 
pronunence of the vertebral borders of the scapulae, giving a “winged” or 
“cupid-like” appearance to the chest It is due to increased obliquity of the 
nbs 

(3) Phthmoid chest (Phthisical or pre-tuberculous chest, paralytic thorax) 
A combination of the alar and fiat types of chest, frequently referred to as 
phthmoid chest, was once regarded as a premonitory sign of pulmonarj' 
tuberculosis It is now known that pulmonary tuberculosis may be associated 
with any type of thoracic configuration, and that the so-called phthmoid 
chest IS more hkely to be the result rather than the cause of tuberculous infection 

(4) Visceroptotic chest This term has been apphed to the long flat chest 
when associated with visceroptosis or enteroptosis 

iS) Pigeon breast (Chicken breast, keel breast) (Fig 10 15) In the case 
of the pigeon breast, there is a marked forward protrusion of the sternum and 
adjacent costal cartilages In the case of the keel breast, the sternum bulges 




Fig 10 14 Cross-scctions of normal and abnormal forms of chest 
A Adult chest B Infant chest (cylindrical) C Flat chest D Pigeon 
chest (rachitic) E Barrel-shaped or emphysematous F Funnel breast, 
(he apex beat moves outwards G Kyphoscoliotic chest H Umlatcral 
retraction of chest 
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Funnel breast (Funnel chest , pectus excav^um, cobbler's bre ast ) 
(Fig rOTS) Exaggeration of the normal hollow over the lower end of the 
s ternum may be a familial or hereditary characteristi c, an occupational de- 
"" formity , as in c obblers or sec o ndary to nckets m childhood Depending on the 
degree of deformity, a funnel breast may be descnbed as being of sa ucer typ e, 
CUP type or funnel type This type of chest deformity is chnically of nosigms 
ficance, unless it is severe enough t o compress or displace the heart to one or 
other side The congemtal variety of funnel breast is due to defective ossifi- 
cation of the lower seg mejgtSjoTthe st ernum or to congem tal m alformation of 
the diaphragm The occupational variety, m colpblers" is due to the constant 
pressure of the shoe against theJtofl Lcr part of t he_s^mum. resulting m a caving- 
in of this part of the chest " 

(9) Gutter bre est (Gutter chest) This is a rare vanety of congenital deformity of the chest 
characTerizedby a shallow vertical groove along the mid-stemal line. It is due to forward 
convexity of the costal cartilages associated with depression or retraction of the sternum 

(10) Fissured ches t This is another rare vanety of congenital deformity of the chest 
charactenzed by cither a deep vertical fissure along the sternum (split sternum or sternal 
fissure) or a lateral fissure on either side, it is, at times, associated with ectopia cordis or 
herniation of the lung 

(1 I T Scaphoid chest (Boat-shaped chest) This is characterized by a depression or hollow- 
ing of the antenor aspect of the chest wall, usually from the top of the sternum to the level 
of the fifth or sixth nb It may be either post-traumatic or associat ed with ri ck ets Qr-syrmg n^ 
myelia 

^(12) Scorbutic rosar y In scurvy, _a sharp angulati on, with or without be ading or rosary 
formati on of t he nb s, may anse as tl ^ result of backward displacemen t or **p ^hmgTn” of 
jthc sternum^ The “scorbutic rosary'* may be distinguished from the much more common 
“rachitic rosary“ by the sharper angulation of the nbs, and the backward rather than forward 
displacement of the sternum 

(13) Flail ches t (Stove-in chest) A rare form of atypically defomied chest, with para- 
doxical movement the flail chest is usually secondary to^ multiple rib fractures, with or without 
isocialed l^racturc of the sternum 


(14) S bieJd-like ch est A broad chest with v^adely placed ni pples is one of the more 0^ 
consistent features of Turner’s syndrome 

(15) Bilaterally contracted chest A bilateral retraction or smking-m of the chest, re- 
sulting in an extreme form of flatch^ may be associated with advanced bilateral pulmonary 
tuberculosis, lung f ibrosis or extreme malnutntion 

(16) Bilaterally expanded chest A syrametneal and extensive bulging or prominence of 
the two sides of the chest may be associated with emphysema, long-standing b ronchial ast hma, 
bilateral pleural effusion or bilateral partial pneumothorax 


Asymmetrical types of abnorKIal chest, Asymmetry of the thorax 
may be secondary to (l) ^e1on nit y of s pine, (2) unilate ral bulging or pro mi- 
nence of chest, (3) u mlateral flattening or retraction of chest, (4) lo^l retraction 
or sbrinlang of part of the chest wail “ ^ ’ 


As a rule, unilateral or localized bulgmgs of the chest wall are encountered 
more frequently than unilateral or localized retractions 


21 
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It IS not always possible to determine which side of the chest is diseased 
by merely observing the contour of the thorax This can be ascertained more 
simply and accurately by comparing the mo\m mtso t the two sides of the 
chest during forced breathing The side which displays less movement or no 
movement is almost mvanably the affected side 

(1) Spxml airvaturc Asymmetry of the thorax is a common and confusing 
accompannheni oT^oliotic or kyphoscoliotic deformity of the spine (Figs 
10 14, 10 19) It IS capable of giving rise to abnormal physical signs, through 
displacement, compression or kinking of inlrathoracic organs, such as the 
heart, lungs and blood vessels 

(2) Unilateral bulging Prominence of one side of the chest with flattening 
out of interspaces," although usually associated with ple ural d iseases sUch,as- 
pleural effusion and pneumothoxax, may be due to m alignan t discase,afFccting 
the lu ng or pleura , or c ompensatory hypertrophy o f one lung 

(3) Unilateral Jlattcnmg_or retraction (Fig 10 20) This may result from 

umiatcral tu bercuT osiiTfibro sis of lu ng, collapse of lunfi (secondary To bronchial 
obstrucUpn), long -standin g pleurisy, or unilatcr^ of muscles, as m 

acute anterior pohomvehtis ^ 

(4) L ocal bulgin g A localized prominence or bulging of the chest wall 

may be' due to aortic aneurysm, perica rdial effusio n, gross car diac enlargem ent, 
em pyema point^g_outwards__through the chesty wiall.(c/n/ii'c/»a ncccssitas), 
malignant disease of lung, mediastinum or chest wall, tuberculosis of nb o r 
sternum (Fig. 10 21), spinal deformity, surgiwl cmphysciha, or liver abscess 
(Fig 10 22) ' 

(5) Local retraction A localized flattening or shrinking-in of the chest 
wall may be due to apical tuberculosis, fibrosis of lung or old-standing plcunsv 
Undue retraction or hollowing of the supra-clavicular or infraclav icular fossa 
( Morenheim’s fossa ) on one side is suggestive of ap ical pulmonary tuberculosis 

RESPIRATORY MOVEMENTS 

Normal respiration In health, the rate of respiration m adults is about_18__ 
to 22 p er minute, it is somewhat higher in female subjects It is higher in 
childhood and Infancy, being 40 or more per minute at birtlu Tlic rate of 
respiration is greatly affected, even in health, by exertion, excitement and emo- 
tion The rhythm of respiration is normally regular, but' may become irrc- 
gular. during excitemen t, emoti on or self jiansaousncss. whilst periodic breath- 
ing IS common dunoglhe sleep of old ag e 

^ Normal inspiration i s an active process , dependent on muscular action of 
musclw , d iaphragm and a bdominal muscle s, and associated 
vviti^mvarO'nd_ou ^ard movcmcat of th e nbs, resulting in expansion and 
upward movement of the thorax Normal expiration, slightly longer in dura- 
tion than mpiration, on the other hand, is a passive process, assoaated with 
inward and downward movement of the nbs and a falhng-m of the chest walls 







Fig 10 22 Local bulging of chest 
wall due to hver abscess 



Fig 1034 Method of eliciting 
succussion splash 
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The respirati on-pulse ratio, first described m ancient China, is normally 
)out 1 to 4 (18 respirations to about 72j)ulse beats per minute) 

The *type of breathing, in health, depends greatly on the sex and age of the 
itient In iTOmen,,the intercostal muscles play a dominant role in Fespiration, 
e respiratory movements mainly involve the upper part of the thorax, the 
pe of breathing being descnbed as thoracic,_t]ioracico-abdominal or costal 
i men and children, respiration is mostly abdominal and d ependent o n the 
apl^agm, the type of breathing being described as abdominal, abdommo- 
oracic or diaphragmatic 

Normally, dunng respiration, the two sides of the chest move equally, 
mmetricaUy and simultaneously, the expansile and upward movement of 
le chest walls being associated with a i nild degree of inspiratory retractio n 
r the l ower intercostal spaces and symmetncal outward movement of the sub- 
istarina rgms on the two sides 

bnormalities of r espiration 

Abnormal rate and depth of respiration A n increase in respirato ry 
ite may be physiological ,, as with excite ment or exertion, or pathological, 
> in fevers and d iseases of the lungs and heart It may be compensatory as 
i the case of the p ainful shallow breathing of pleunsv or o eritomtis An in- 
•eased respiratory rate per se is referred to as p olypnoea or tachypnoea 
. decreased respiratory rate is encountered in narcotic poisomn g, after admim s- 
ation of morphia or opium , in endocrme diseases associated with hypo- 
letabolism , in uraerma, di abetic coin a, and raised intracramal tensioiT " In 
liromc bronchitis, asthma or emphysema, the high expiratory flow resistance 
an be mimnused by keeping the expiratory pressure low This results in a 
a ttern of slow expiration with short rapid inspiration s In conditions where 
le lungs are poorly distensible (fibrosing alveolitis, interstitial pulmonary 
edema) the most economical pattern is rapid shallow breathing 

Abnormal rhythm The regular rhythm of normal respiration may be 
isturbed physiologically dunng excitement or emotion An irregular respira- 
3ry rhythm may be noted in menmgitis, coma, penpheral circulatory failure, 
r as a preterminal event in monbund patients 

(a) Periodic breathing is a special variety of respiratory arrhythima or dis- 
rder, where paroxysms of hyperpnoea or deep breathing alternate with 
bases of apnoea or cessation of breathing There are two main vaneties of 
enodic breathing (1) Cheyne-Stokes breathing, a fairly common vanety of 
bnormal breathing, associated with deep sleep, narcotic poisomng or cardio- 
ascular, respiratory, renal or intracramal disease, and charactenzed by a 
radual waxing and wamng of respiratory movements during the phases of 
espiration (2) Biofs breathing, a rare type of penodic breathing, usually 
ssociated with memngitis and charactenzed by penods of apnoea between 
everal shallow or few deep inspirations (b) Suspmous breathing or sighing 
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respiration (compulsive sighmg} The charactenstic feature of this vanety 
of breathing is an illusion of restn^d chest expansion and insufficient intake 
Each inspiration seems to fall short of its target untilTEe^SSite to take a deep 
breath can no longer be resisted Immediate relief follows these compulsive 
maximal inspirations, but after a few breaths the cycle begins again It usually 
occurs at rest and the complaint is often associated with anxiety and depression 
A compulsive sighing also occurs m apparently healthy subjects and sometimes 
after injunes to the chest wall or diaphragm 

Prolongation of respiratory phase The inspiratory or expiratoiy phase, 
or both, may display undue prolongation in disease Obstructive lesions of the 
upper air passage^, part icularly of the-gl ottis and larynx, such as laryngeal 
di pfitEena and glottic spasm , are liable to cause undue prolongation of th e 
inspiratory phase o f respiration with or ivithout misv or stndulous breathing 
In obstructive lesions, below the level of the larynx, and particularly in bronchial 
asthma and emphysema, the expiratory phase is unduly prolonged and 
w heezy , giving rise to the so-called asthmatic breathing or wheezms resvirauo n 
Prolongation ot Both rwpiratory phases may be noted in a cute alcohol ism, 
narcotic poisomng, dia betic coma , ura emia or cerebral tumour, giving rise 
the so-caUed slo w breathing o r Ktissmaul breathing ^ 

P ursed up breathing S ome patients with severe long-standing ainvays 
obstruction seem to breathe more comfortably if they purse their lip s or grunt 
du ring expuation Presumably they obtain some advantage from these 
m anoeuvres, such as higher expiratory flow rate in return for less effort In 
severe widespread auflow obstruction, dynamic compression of the large air- 
ways sets a limit to the expiratory flow rate at a relatively low alveolar to mouth 
pressure gradient In such circumstances the alveolar to tnouth pressure differ- 
ence can be kept within the required narrow hmits by raising the mouth pressure 
whenever the alveolar pressure tends to overshoot the optimal level Expi- 
ratory grunting as a result of momentarily closing the vocal cords serves the 
same purpose by raising the intra-tracheal pressure 

Altered respirahon-pulse ratio The normal respiration to pulse ratio 
of 1 to 4 may be altered in disease In case of pneumoma and at times m 
congestive cardiac failure, especially when associated with heart block, the 
ratio may become 1 to 3 or 1 to 2 Rarely, m bronchopneumoma the ratio 
may be 1 to 1 The exact opposite may be noted in case of opium or morphia 
poisomng, where the ratio may become 1 to 5 or 1 to 6 

Abnormal abdoxuno-thoracic breathing An abdomino-thoracic or 
male type of breathing in a woman, or of thoracico-abdorainal or female type 
o breathing m a man or child should be viewed with concern and investi- 
gated fully for the cause of the disorder Whilst abdominal breathing in a 
woman is suggestive of thoracic disease, such as acute pleurisy, malignancy, 
or arthritis of the dorsal spine, the discovery of costal breathing m a man or 
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child suggests the possibihty of mtra-abdommal disease, such as ascites, hepa- 
tomegaly, splenomegaly, massive tumour, pentomtis or diaphragmatic pleunsy 
Exaggeration of normal breathing may also be indicative of disease For 
instance, an entirely thoracic type of respiration, instead of the normal thoracico- 
abdoimnal type, in a woman is suggestive of intra-abdonunal disease or diaph- 
ragmatic paralysis, similarly, an entirely abdominal or diaphragmatic type 
of breathing in a man or child suggests the possibility of dry pleunsy or inter- 
costal muscle paralysis 

Ataxic bre athin g T his is an irregular pattern of breathing in whic h both 
d Sep and shall o w^re aths occur randomly suggestive of a lesion of reticu lar 
formationjofjdistaLpart-ofjnedulIan 

Apneustic breathing a rare type of respiration charactensed by a pause 
at"" full inspiration or n mre commonly bnef end-respiratory pauses lasting 2 
or 3 seconds, ofte n alternating wi th expira tory p auses, as well as with other 
irre gulanties of respiratory rhythm Apneustic breathing is suggestive of 
da mage to respiratory control mechamsm at pontine level 

Stridor This is a crowing sound due to obstruction in the larynx or 
trachea It is as a rule inspiratory because of more rapid airflow dunng ins- 
"pifation Laryngeal stridor is somewhat highpitched and is caused by a 
foreign body, obstructing the laryngeal onfice, laryngeal spasm, oedema or 
bilateral paralysis of vocal cords Tracheal stridor is lower in pitch and 
dyspnoea is always associated with it It tends to be biphasic It is increased 
by coughing It usually results from obstruction of the lumen of the trachea 
by a mahgnant growth Bronchial stridor is a term sometimes used to refer 
to the wheeze in obstructive airways disease 

Catch in breathing In pleunsy or pneumoma, the respiration may be 
rapid and shallow and there may be a sudden catch in breathing owing to 
pleuntic pain if patient takes a deep breath 

Thoracic movements. Method The movements of the thoracic wall 
dunng respiration (normally of the nature of expansion and upward move- 
ment) must be carefully observed by inspection, both dunng qmet and forced 
or deep breathing, for the following features (1) depth of breathmg or ampli- 
tude of movement, on either side, (2) nature of movement, whether expansive 
or up-and-down movement as in emphysema, (3) asymmetry or inequahty 
of movement, indicative of increase or decrease of movement on one side, 
(4) asynchromcity of movement due to delayed onset or “lag” of movement 
on one side , (5) local deficiency of upward movement or expansion , (6) inter- 

costal retraction (during inspiration) or bulgmg (dunng expiration) , (7) move- 
ments of the sub-costal angle and costal margins, and (8) behaviour of the 
accessory muscles of respiration 

The respiratory movements of symmetrical sections of the chest on the 
two sides must be compared in the following order upper or apical zones, 
middle zones, lower zones, mtercostal spaces, and costal margins 
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AB^ORMAUTIES of THORAaC MOVEMENTS 

(1) Bilateral diminution of expansion A symmetncal rcstnction of move- 
meat on the two sides may be due to pulmonarj^ emphysema (where expansive 
mo^ement of the chest is replaced by up-and^dowm movement), massne peri- 
cardial effusion, large mediastinal tumour, bilateral fibrosis of lungs, arthnlis 
of spine, fractured nbs, or dry pleunsy Measurement of chest circumference 
at the nipple lc% el can be tamed out before and after a vital capacity manoeuvre 
In h>pennflation of the chest due to chronic obstructive bronchitis, the expan- 
sion will be restricted to 3 cm or less instead of the normal 5-7 cm 

(2) Inequality or asynchronocity of mo\ement When the two sides of the 
chest move unequally or as 3 mchronousl 3 ', dunng quiet or forced breathing, 
the side that mo’ves less or lags in mo\ement is nearly al\\a 3 ^ the diseased side, 
a rule that is seldom brolwen In case of unilateral intrathoracic disease 
pulmonary or pleural, the affected side displays both diminished amplitude 
of movement and slight delay or “lag’* of movement 

(3) Unilateral dimmuiion of expansion This may be due to lung disease, 
such as pulmonary tuberculosis, pneumonia and lung collapse or involvement 
of pleura, as m pleural effusion and pneumothorax Diminution of mo\c- 
ment, hmited mainly or solely to the upper or apical zone, suggests pulmonary 
tuberculosis, preponderant affection of the lower zone suggests pleural effusion, 
bronchiectasis, fibrosis or collapse of lung 

(4) Unilateral increase of expansion Increased respiratory mo\emcnt on 
one side is much less common than decrease of mo\ement, it may be due to 
compensatory emphysema, an attempt on the part of the lung to compensate 
for decreased acti\aty or collapse of the opposite lung. 

(5) Inspiratory retraction of interspaces A mild degree of indrawing of 

the lower interspaces is normal dunng inspiration, excessne intercostal 
retraction dunng inspiration, whether bilateral or unilateral, is indicative of 
disease When ^bilatcral it suggests tracheal or laryngeal obstruction as in 
la omgeal diphthena or se\cre bronchial spasm as m bronchial asthma, when 
u mlate ^r It S uggests ^ monary collapse (^ondary to bronchial obstruo" 
tion) or fibrosis of lung^onTBSTTide ~ 

(6) Dvmnuuon or absence ol normal intercostal retraction, during insDiration 
suggests a massive picuraTeffusion or tension pneumothorax K 

^ (7) Over action of accessory muscles ^Vheneve^ distended or inelastic 
lungs require forcible compression for deflation dunng expiration, as in feron- 
chial asthma and emphysema contraction of the accessory muscles of respiration, 
namely the s tonom^toid, trapeziu s and other n eck muscles. miav be observ"ed__ 
togeth^^ithjn^ TOto^in^ ~o7 the al an d supraclaMCular 

05^ ue to l ughneg^ve mtratfiora^c piSsurCy y d in orde r to suck moi^ 

the narrowed ain\a 3 ^ In course of^time the muscles djsplav 
cuTonic hypertro^y - 
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(8) Movements of costal margins The lower limit or border of the thoracic 
cage, antenorly, is formed by the right and left costal margins meeting at the 
subcostal, costal or epiga stnc angle, with the xiphisternal or ensiform cartilage 
in the centre Normally, the tw o costal m argins move outward, d urihg in s- 
bifa tinn This is because the inward pull of the~Elghiy arcned nonnal diap h- 
ragm is overpowered by the outward pull of the intercostal muscles 

TmvarHTor paradoxical movement of the costal margin dunng inspiratio n 
may be seen in the pr jssence of substantial airways obstruction and may cons- 
titute a useful sign in a breathless patient Deficient movement of one or both 
costal margins during inspiration is suggestive of unilateral or bilateral depres- 
sion of the diaphragm, as a result of massive pencardial effusion. _ctoss cardiac 
enlargement, pl eural effusion, pneumothorax or emphysema When the 
diapfiragmls flattened or pushed dow by disease, its inward puU on the costal 
margin becomes strong enough to overpower the outward pull of the inter- 
costal muscles 

(9) Diaphragmatic movements (Litten’s phenomenon, phrenic wave) Once rated high 
m importance, Litten’s sign has been more or less supplanted by fluoroscopy for the study 
of diaphragmatic movements The term phrenic wave refers to the up-and-down move- 
ment of a shadow, over the axilla from about the level of the seventh to the tenth nb, dunng 
respu^ation, with the recumbent patient directly facing a window and the examiner sitting 
on one or other usual side with his back to the window 

Restneted excursion or a bsence of the shadow is suggestive of impaired o r abnormal diaph- 
r agmatic movement, as in pl eural effusion , p neuciiothorax . lo bar pneumonia, p ulmonary 
tube rculosis and suFph renic abscess In case of hepatomegaly or liver abscess, the behaviour 
of the shadow is us ually no rmal Litten’s sign is of little or no value, particularly in shallow 
breathers or ob^ su bjects , in whom the sign may be absent even in health 

ADDITIONAL OBSERVATIONS 

Position of apex thrust. It is important to locate the exact position of the 
cardiac apex in all cases of respiratory disease, as it may be displaced to one 
or other side (mediastinal shift) by disease of lung or pleura As a rule, it is 
displaced or pulled towards the side of the lesion in case of lung fibrosis or 
collapse, and away from the side of the lesion or pushed in case of pleural effu- 
sion, empyema or pneumothorax, the apex beat remains m its normal position 
in case of pneumoma 

Stemomastoid sign (Trail’s sign) Undue prominence of the clavicular 
head of the stemomastoid muscle, on one side, is usually indicative of tracheal 
displacement (or mediastinal shift) to that side, as in the case of apical tuber- 
culosis or lung fibrosis 

Mechanism The pretracheal fascia encloses the stemomastoid muscle and is m close 
contact with the tendon of the muscle Tracheal displacement is reflected therefore to an 
increased tension of the stemomastoid muscle (in its tendinous part) on the same side as 
that to which the mediastinum is pulled or pushed 

Distended chest veins Proimnent or engorged veins over the front of the 
chest are suggestive of superior vena caval obstmction. they furmsh an darly 
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,i^pnrtant s ign of mediastinal new gTovrth(F ig 10 23), enlarge d . rn e d iai t m. t 
lymoEnoSeTor aortic aneurysm S mall vem ilcs-along the cpslaL agrgms 
tFTnpHys ematQus although regarded once as indicative of emphysema 

are of no’^chtucal importance 

Signs of bypenoflation of the chest Besides reduced expansion of lower 
nbs and use of accessory muscles of respiration, one may observe that the shoul- 
ders are high, the tracheal d escent w ith i nspiration is less than no nnaL(probably 
becausT^ow diaohragml, and there is filhng'ofe xtemal jugular veins dunng 
expiration 

Pnisnfin p vessels. Visible and pulsating subcutaneous vessels along the 
interspaces and over the back are charactenstic of the a nastomotic circulation 
of co arctation of the aorta 

P ulsatile bul ge A pulsatile swelling anywhere over the chest wall {espe- 
cially anteriorly) may be caused by an aortic aneurysm, vascular new growth 
(such as lympWarcoma) or empyema rvecessitas ' 

Oedema of chest wall This may be either unilateral, as in empyema, or 
bilateral as in congestive heart failure or wet ben-ben 

Enlarged glands Visible enlargement of lymphnodes in the neck, axilla 
or supraclavicular fossa is a particularly significant finding and must be in- 
vestigated carefully 


PALPATION 

Palpation, besides confirming the findings of inspection, frequently provides 
additional information of diagnostic value 

Scheme of palpation The following observations must be routinely made 
dunng palpation (I) Comparative palpation of respu-atory movements on 
the two sides (2) Diaphragmatic movement (3) Position of mediastinum 
(4) Contour of chest (5) Localized swelhng (6) Localized tenderness 
(7) Tactile vocal fremitus (8) Other varieties of freimtus (9) Thoracic 
ngidity , 

Bcsplratory moiements Comparative palpation of the two sides of the 
chest m an orderly manner from above downwards, comparing the extent or 
amplitude of respiratory moiement of the upper, middle and lower zones, 
may bnng to light minor degrees of inequahty of movement, otherwise missed 
on routine inspection 

Method For palpation of the upper zones or apical regions of the lungs 
the patient sits on a stool with the head bent forwards The examiner places 
his two hands over the apical regions from behind, the thumbs being approx- 
imated m the midlinc at the back The excursion of the thumbs from the 
mioline, as the patient breathes, indicates the degree of expansion on the two 
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sides I f the patient j s recumben t, the hands of th e examiner are placed over 
th e two clavicles m front The expansion of the apical regions can be assessed 
by noting the extent to which the hands are lifted during deep inspiration 

For palpation of the middle and lower zones of the lungs, the two hands of 
the examiner are placed symmetncaUy, on either side of the patient’s chest, 
so as to grip the two sides with the palms, whilst the thumbs are actively 
stretched in order to just meet in the midline dunng expiration The excursion 
of each thumb from the midline, dunng deep inspiration, is a fair guide to the 
degree of expansion of the lung on that side 

Comparative palpation of the upper, middle and lower zones is then earned 
out in a similar manner over the back 

Asynchromcity of movement of the thumbs or hands on the two sides, 
dunng comparative palpation, is evidence of lag or delay of movement on 
one side 

Diapbrngmatic movement Method This is assessed by placing the flat of one hand over 
the antenor wall of the chest and the other over the epigastnum of the patient Normally, 
dunng inspiration, both the examiner’s hands arc lifted, one by the expandmg chest and the 
other by the nsing epigastnum 

Significance Immobility of the epigastnum dunng inspiration is suggestive of mtra- 
abdominal disease, vvith fixation of the diaphragm A paradoxical retraction or withdrawal 
of the epigastnum dunng inspiration is suggestive of diaphragmatic paralysis 

Mediastinal position. Displacement of the mediastinum to one or other 
side by disease of lung or pleura may be suggested by alteration in the position 
of the apical thrust or displacement of the trachea in the suprasternal notch 
to one or other side 

Apex thrust Displacement of the apex thrust can be demonstrated by 
palpating first with the palm of the hand and later with the fingers to determine 
its exact site Apex beat deviation (and deviation of cardiac dullness) are 
the mam indications of the shift of the lower mediastinum 

P osition of trachea Displacement of the trachea to one or other side, 
from its normal midline position m the neck, is an important sign of mediasti- 
nal shift or dispfacement The fndex finger of the examiner’s nght hand , when 
pushed directly backwards in the suprastern al notch, normally e ncoun ters 
the trachea in the midline When tEeTrache a is d eviated to one side, the fin ger 
sl ides along the other side ofthe trachea, the resistance to^essure being less 
on that side 

An alternative method of detecting tracheal deviation is to push the index 
and middle fingers of the nght hand directly backward, on either side of the 
trachea, in the suprasternal notch The resistance encountered is much greater 
on the side to which the trachea is displaced 

Lateral displacement or deviation of the trachea is the mam indicator of lateral 
shift of the u] yer'~Biediastmum This may be of diagnostic sigmficance. 
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especially in post-operative and seriously ill patients Lateral displacement 
of the trachea may bring about deceptive or misleading physical signs over the 
apical region of the lung 

Causes of deviation of mediastmimi The mediastinum may hei pulled due to 
collapse ^lung, 'I bTOSir^fTmig^ old pleural effusion or empyema (due 
to failure of re-expansion of lung) It may be pushed by pleural effusion, 
pneumothorax, or a large mass in the lung usually m upper mediastinum 

Fon\ard (or anterior) displacement The trachea may be rarely displaced 
antenorly, by tumours, abscesses or diseases ofjhe cervical spine 

Tracheal descent \vith inspiration On full inspiration in young normal 
subjects, the^stance between Tfie^suprastemal notch and the lower margin 
of the cncoid cartilage is 3 to 4 finger breadths, the distance dmumsbes wth 
age The decrease is particularly marked m patients with air\\ays obstruction 
owing to elevation of the sternum relative to the hilum, and thus m hyper- 
inflation of the lungs, the length of the trachea palpable above the sternal 
angle m expiration becomes less In such patients a finger tip on the thyroid 
cartilage may demonstrate tracheal descent on inspiration, probalfly o\Mng 
to contraction of the depressed diaphragm 

Contour of chest The shape or contour of the chest, although usually obvious on ins- 
p^on, can be confirmed by palpation either with the examiner’s hands or \vi\h a speaal 
appliance called the cyrtometer or c>Ttograph The instrumental method of delineating 
or measurmg the curves of the chest, cyrtomelOt is useful for dclcnnmuig the shape of the 
cross-section of the chest (whether clhptical, tnangular or circular) and for detecting asym- 
metry or deformity of the chest 

Localized swelling Any bulge, swelling* or prominence of the chest, whether pulsatile 
or notr®Kl~bcinv^tigated by palpation for size, shape, localization, tenderness, heat, red- 
ness, fluctuation, pulsation and thnll 

tenderness Areas of local tenderness, tisually obvious on routine palpation 
of the chert, may' aBford diagnostic information Thus local tenderness over one or more 
nbs maj suggest fracture from coughing or trauma or secondary deposit, or necrosis, ov’cr 
the interspaces, acute pleurisy or empyema, and ov'er the prccordium or apical region, ncuro- 
arculatory asthenia 

^. Jactile ^ocal fremitus 3ie.^det^on, by palpattoa or tactile perception, 
<^f vibratioD^comm urucated tothecESf wall from the larynx via the bronchi 
and lu n gs during the act of phonation, is referred to as tactile vocal fremitus 
C ryp) or voca l Freimtiis ^ — 

F^i" detection of ^cal fremitus, t he examin er places cither the 
palm or the ulnar border of his band depending on indmduaT preference, 
on some area of the chest wall, whilst the patient is made to repeat some 
suitable phrase, such as **mnct^^-ninel * or *^onc two three” , over and over 
m a cl ear voi^ , keeping the intensity and pitch of tone strictly constant 
In view of the unequal sensitivity of the two hands to vibration, the same hand 
must be employed throughout the elicitation of this sign It is also neccssar)^ 
to compare synmieincal areas on the two sides of the chest, proceeding sys- 



PALPATION 331 


tcmatically downwards from the apices to the bases, first anteno rly, then along 
the axillae, and finally postenorly Selection of these particular phrases, for 
ehciting vocal frermtus, depends on their ability to bnng out the resonance 
of the voice in a most satisfactory manner 

For the production and perception of vocal fremitus, two conditions are 
essential (1) the patient’s voice must be sufficiently resonant, and (2) the 
bronchi, supplying the part of the lung under investigation must be patent 

Phy siological variations Even in jperfecfiy nprmal,_healthy subjects, 
marked vanations of vocal fremitus are common The degree oTTremitus 
depndspn a vanety of facto rs, such as age, sex, race, volume and pitchT'of 
voice , t hickness of chest wall , constitutio n, state of nutntion an d site of 
c5est wall p alpated Vocal fremitus is usually better felt in males than fe - 
males, because of the greater volume and deeper pitch of the voice in the 
^foimer As a rule, frermtus is less marked in children than adults Negroes, 
with deep and mellow voices, often yield the best fremitus Vo cal frermtus 
is na^rally fejt better jn thin-chested, l anky and hyposthemc individual s than 
m the thick-chested, fat and hypersthemc 

Distribution of normal vocal fremitus The intensity of frermtus varies 
greatly over different areas of the chest, even in health It is normally felt 
somewhat better over th e ng ht side of the chest than over the left, beca^ 
of the wider and shorter mam bronchus on the'VigErsi de, th e asymmetncal 
positioii~ortEe inte rbronchiaT septu m, and the existence of an extra bronchu s 
on t ^ right sid e Vocal vibrations are felt best below the nght clavi cle ante- 
riorlvT because of the nearness of the bronchial bifurcation, a nd po^enorly, 
between the scapulae, because of proxirmty of the larger bronchi Vocal 
frermtus is usually less intense over the precordial region (because of encroach- 
ment of the heart on the lung) and over the sca pula on either si de 

Abnormal vocal fremitus Under pathological conditions, the tactile 
vocal fremitus may be eitherincreased or decreased, or absent It seems the 
only value of this sign i s to distinguish dullness on percussion due ^consoli- 
dati on or pleural effusioiT " 

Increase of vocal fremitus may be due to fit Consolidation of lu ng, as 
in lobar pneumon ia, caseous tuberculous pneumom a, pul monary infar c- 
tion or malignant dise ase, the increased frermtu s being due to b etter conduc tion 
of voice sounds f rom the br onchi to the chest wall , through sohdified lung 
t issue (2) Collap se or atelectasis of lung with a p atent bron chus, the bron- 
chus being nearer to the chest wall because of shn nking^pf lung tissue, vocal 
fremitus is often better felt m this condition than over healthy lung tissue 
(3) A superficial, thick-walled cavity in the lung , vocal fremitus is only in- 
creased when an area of consolidation surrounds the cavity 
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Physiological increase of fremitus, associated with a deep voice or a thin 
and ngid chest ^yall must not be mistaken for the pathological fremitus of 
lung disease 

Decrease or absence of vocal fremitus may be due to (1) dis ease of pleura 
such as pleural effusion , pne umothorax , ha emothorax or thickened pleura , 
m case of effusion it is due to fadure of conduction of vibrations through 
relaxed lung tissue (underneath the effusion) rather than throu^ failure of 
conduction through flmd, (2) bronchial obstruction, (3) b ronchial asthma 
jac-ngip hysema , (4) fibrosis of lung , or (5) tihin-walled cavity wit hin the 
lung “ ■ 

Physiological decrease of fremitus , associated with a high-pitched, shrill 
voice, or a thick or fatty chest wall, m ust not be mistake n for the pathological 
debase of 'diseased states 

Rhonchial firenutu s In cas_e of spasm of bronchioles or bronchi, as m 
bronchial asth ma, emph ysema or bronchiti s, the ai r passing th rough the 
narrowed air-passages may produce vibrations or s ounds called rhonc hi 
When pdpable overlhe chest wall, these vibratioris'are referred to a s rhonchial 
fremitus 

Palpable rales Rales are moist sounds p roduced Tvithin t he ches t, as the 
result of air traversmg throu gh bron^i or br onchiole s filled with secretion 
When suflaciently loud, mtense, gurglmg, bubbhng, low-pitched or "coarse, 
r ales may be palpabl e 

Friction fr emitus When pleural surfaces are rou^ened by infl amma tion, 
as in pleiuisy . they give nse to Xnction sou nds When these sounds are 
accompamed by palpable M brations over the chest wall, the phenomenon is 
described as a faction fremitus or p^^ ble rub 

Tho radc rigid ity Tlus Is roughly measured by pressing the recumbent patient's sternum 
wi m the palm of the crammer’s right hand , di rectly backwards, to ward^ thiy snin e. 'iTw 
.r^istaiKc, e ncounter ed during the co mpression techmqu e, is r oughly proportional to th e 
ngiditj of the thorax. Inoeased rigidity may be due to senility, emphysema or pulmonary 
tuberculosis. ' ' ' "" "*■ 


PERCUSSION 

Introduc^n The basic principles and technique of percussion have al- 
ready been dealt with. The mam purposes of respiratory percussion are (l),to 
detmmne the state of underlymg tissues , such as lungs or pleura, from^ the 
of resonance of n ote elicited and sense of resistance encountered during 
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per cussion (di agnostic percussio?i) , and (2) to delineate or define the boundanes 
or borders of the lungs (topographical percussion) 

Examination of the respiratory system by percussi on demands considerable 
patience, traimng and ability to concentrate on (1) auditory perception of sound 
elicited, for intensity, character and pitch, and (2) tactile perception of the 
sense of resistance encountered For best results, the exarmner should fami- 
liarize himself with a combination of the two methods of auditory and tactile 
perception of the percussion stroke 

METHODS OF PERCUSSION 

Positio n of pa tient The patient may be percussed in the sitting, standing 
or recumbent position The recumbent position is best avoided, except in 
the case of severely ill or monbund patients, who are too ill to sit or stand 
The results obtained are unsatisfactory, owing to undependabihty of compara- 
tive percussion of the two sides of the back (the uppermost side being more 
resonant), and distorti on of bodily contours by the underlying mattre ss If 
the chest has to be percussed in the l ying-down posi tion, then the pat ient must 
be percussed in both right and left lateral positions 

The standmg position, although satisfactory from the point of view to 
results, IS likely to prove tiring both to the patient and exarmner 

For r outine e xaimnati on, therefore, the sitting-up posture may be regarde d 
as the position of choice For percussion of the front wall of the chest, the 
patient sits on a stool opposite the exarmner with the body bolt upngbt, com- 
pletely relaxed, and with the sides symmetrical For percussion of the back 
the patient bends slightly forwards with the head flexed on the chest, the shoul- 
ders sagging, and the arms resting, either crossed or uncrossed, on the thigbs 
Durmg percussion of the interscapular and scapular regions, the patient is 
directed to place his hands over the shoulders, after crossing the arms in front 
of the chest While the axillae are being percussed, the patient is instructed 
to put his hands over the head 

Direction of percussion ^is customary with most exarmn ers to star t per- 
cussion at the apices of the lungs , compar ing id^ tical or corresponding areas 
on the two sides, and slowly pr oce^ng down^r ds, m similar man ner,' over 
lEe'niiddle'and lo wer z ones of the lungs In case of suspe cted ap ical tuber - 
culosis, the procedure may be advantageously reversed, percussion being earned 
out from below upwards ~ ~ ~ 

The following procedure has served well in percussion of the lungs Sym- 
metnca l areas on the t wo sides of the chest are c ompared, from above db^- 
wards, interspace by interspace, first along t he ante nor wal l, then the axill ae 
and finally along the postenor wall or back Normal difierences of percussion 
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note on the two sides, through the p resence of the hear t, s toma ch, and sgle^ 
on the left, and the liver on the ngbt sid e, must be hept m mind whil^n^- 
pretmg results 

Percussioa over the bones, such as the nbs and scagulae, is much less^- 
pendable than j^icussfon^long the interspaces or over the mterscapular and 
mfrascapular regions 

Ca rdinal of techni que Correct respiratory percussion is by no means 
easy, requiring years of training and experience to perfect In order to get the 
best out of percussion, the following rules must be rigidly observed 

(1) The j^ximeter^ which is usually th e middde finger (o r index fing er) 
of the examiner’s left hand, must be fimly appheJ^^ o the chest w^all, so that 
no ai r-pockets are interposed between the finger and chest wall The greater 
thTthlckness of the chest wall, the greater must be the p ressure wit h which the 
pleximcter finger is appo sed to the surface percusse d The other fingers of the 
examine r's leithand must be lifted aw^yfirom the patient’s chest in order n ot 

1o vitiaTe results 

(2) The p/e 55 gr, w'hich is usually the middle finger (or index finger) of the 
examiner’s right hand, is kept flexed at a right ar^k and must Hinh’emiddle 
phalanx of the pleximeter ^ngcrTperpendicuIarly, with the pad and not the tip 
of the finger 

(3) The percussion stroke must be sudden, the plessor finger being 
dr a\m immediately after the stroke, to prevent a damping of the note The 
movement of percussion must originate at the wrist (which is kept completely 
relaxed) and not at the elbow or finger (except in case of gentle percussion) 

(4) The^^^ce of the stroke must be vaned according to the purpose of 
the percussion, the tissue or organ being percussed, the thickness of the chest 
wall, the area of the chest wall percussed, the age, sex and state of nutntion 
of the patient and the individual preference of the examiner Heavy percussion 
IS best avoided, as it is Ukely to invoU^ an unduly large area of the lung at each 
stroke Ideally, the force of the stroke should be just strong enough to elicit 
a clear and audible note The force of the stroke must be kept absolutely 
constant when comparing symmetneal or other areas of the chest 

(5) Percussion should proceed from re sonanf to dull areas or from “more 
resoDMt to ‘ less resonan t” areas whenever possible, the auditory appreciation 
of any change of note being better m this direction 

(6) When dehneatmg the borderjof an organ, such as the heart or the liv er, 

the long axi^of the pleximeter finger must be kept m rallei \o th e expected 
position of that border 
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(7) Dunng percussion of the chest, it is better, whenever possible, to keep 
the pleximeter finger along an interspace rather than obhquely across nbs or 
inte rspaces , the latter may however prove necessary during percussio n of th e 
nght and left cardiac borders 

(8) Th e area percussed must be more or less eqmdistant from the two ears 
of the examiner , in order to prevent a wrong interpretation of sounds, the 
exatmner must therefore directly face the centre of the patient’s chest, when ever 
possible 

Speaal techniques Besides the customary or classical method of percussion already 
descnbed (employing a light, medium or heavy stroke), resort may be had, in speaal cases, 
to flicking percussion or “palpatory percussion” 

Flicking percussion is a special form of l^^t percussion, the surface to be percussed being 
flicked with the fin g er and thumb It is useful for percussion of the abdomen, top ographical 
pe rcussion j oLca rdiac border s an d for elfciting metallic r esonance in case of pneumothorax , 
whilst normally a flick on one side of the chest is heard as a d ull thud or sound on the oppo- 
site side, in the case of p neumothorax the s ound heard has a distinct metallic, nnging or 
"chi rping qua lity “ ’ 

Threshold percussion This is sometimes a useful method when the degree of resonance 
over the chest is in doub t The are a of suspected impaument is percussed progressiv ely 
more li^tly until a n ot e is no longer obtained The corresponding area over the opposite 
lung IS then percussed with ^u d intens ity If a note is then obtained , it affords additional 
evidence of i mpairment upon th e side ona n allv suspect ed 

D irect or indi rect palpatory percussion, with a view to determining the sense of resistance 
(or vibration ) to p ercussio n. ma> be used to advantage for detecting the pr esence of fluid or 
cons olidation with in the ches t For this purpose, direct percussion with the pads of the 
t fir^ middle fingers of the nght h a nd usually p r ov^ most efi^ ive, particularly when em- 
ployed over the back of the chest 


TYPES OF PERCUSSION NOTES 

Normal long resonanc e ( Vesicular resonance ) The n ormal p erc ussion 
note of the chest i s due to the und erlying lun g^tissug ^contaimng a norma l 
amount of air in the air vesicles , air sacs and ^ passag^ Usually referred 
to as normal lung resonance, the percussion note over healthy lung tissue has 
a distinctive and clear character with a low pitch Since this note serves as 
the basis for companson of various types of percussion notes, the examiner 
must famiharize himself with its distinctive charactenstics and quality 

It IS important to realize, however, that normal lung res onance tends to 
vary slightly ^ not only from case to case, but over different areas of the chest 
in the same case As a rule, the front wall of the chest yields a more resonant 
n^te than the back, b ecause of the les^r bulk of musculatiw m front than at 
t he bac k Lesions that are more th^ 5 cm away from^he chest wall, o r 
smaller than 2 or 3 cm in diameter wflfnot alter the percussion note 
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EUPH'fSEMR. 

Fig 10^6 Hyper-resonancc Emphysema (Left) Hypertrophic, {Right) Compensatory 


Impaired note. When part of a lung becomes comparatively airless , as in 
consolidation (Fig 10 27), fibrosis o r collapse, it fails to vibrate sufficiently 
to the percussion stroke , and gives rise to an impai rment of note or slight los s ^}j^U 
of resona nce In such cases, the patch of consolidation or collapse of lu ng-^.^^.^.^^ 
ti ssue does not extend t o the periphery of the limg , thus allowing some au to ^ 
remain in the alveoh It^also may be heard over a patch of early tuberculous 
infiltration. 



22 


Fig 10^7 Impaired note {Left) Consohdation of lung 
{Right) Fibrosis of lung. 
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Dull note. An impairment of note, of greater degree than the one^e^ bed ^ 
isleferr ^ to as dulln^ s It may be encountere d over consolidation , 
of lung (as in lobar pneumoma, cas eous pneumoma or carcinoma of luDg }/* 
of bin^, thi ckened pleura, or ei ^nsive tuberculous infiltration of lu ng 

Flatness (Absolute dullness) (Fig 10 25) A percussion note, completely , 
devoid of resonance or displaying absolute or extreme dullness, is referred , 
to as a flat or stony dull note It can be elicited normally by percussing the 
thigh of the patient A flat note is classically endountered ovk a pleural 
effusion (volume of free fluid should be more tha n 200 ml), o r ^empyema, the, 
flmd in such a case bemg able to da mp down the vibrations of both ch est wall - 
and underlying retracted lui^ Th e percussion note may also be flat ove i; 
sohd intrathoracic tumour or lung fibrosis associated with pleural thickemng 

” ^ t 

' r ^ 

Stony dullness Though it is customary to refer to most mark^ degrees 
of dullness as m pleural effusion as stony dullness, the, correct Hefinition would 
be a type of absolutely dull percussion note associated with pam when 
percussmg in the examiner’s pleximeter finger as one would ,expenence 
when percussing over a stone This may be met with when percussing 
over a large sohd tumour in the lung such as caremoma I 


Type of percussion 
note 

Causative lesion 

Tympamtic 
Subtympany (boxy 
note) 

Hyperresonant 

Gas contaimng hollow viscera 

Above pleural effusion or consohdation , , ^ 

Pneumothorax 

> 

Resonant (Normal) 

Normal aerated lung 

Impaired 

Dull 

Flat 

Stony dull 

Puimonaiy fibrosis* sometimes consolidation or collapse 
Piilmonaiy consolidation or colla^ei(some cases) 
Thickened pleura, tumour, raised diaptogm 

Pleural effusion 

Massive growth m lung or pleural 


Other abnormal percussion notes . ‘ ' 

5,ir 

Cracked-pot resonance This is a special vanety of tympamc resonance, 
which can be ehcited normally over the chest of an infantjOr child dimng the 
act of crymg. Pathologically, it is found overla lung cavity that is m commu- 
nicaUon with a bronchus (Fig 10 28) Itisduetnthe sudden expulsion of air 
•■om the cavity into the bronchus, through the narrow opetung or communi- 
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cation The cracked-pot note can be artificially 
imitated by clasping the hands loosely together 
a nd then striking the clasped hands against t^ 
knee 

Amphoric resonanc e A low-pitched and hol- 
low note, that can be artificially reproduced by 
percussing the normal trachea or one or other 
cheek (moderately distended with air), may be 
encountered over a pneumothorax or large 
cavity in the lung 


Fig 10.28 Cracked-pot 
resonance Lung cavity m 
communication with 
bronchus 


Bell ly mpany This is a h^h-pitched, tympa- 
nit ic~ of metallic sound, hear d over the chesTln 
case of massive pneumothorax When a silver 
com IS placed flat on the affected side and percus- 
sed with a second com, the ear or stethoscope, 
when applied directly over the opposite side of 
the chest may detect a clear bell-like sound variously referred to as the com 
bell sound or brass sound, sound (bruit d’airam) It has been likened to 
the “chiming of a church bell” or the “sound of hammer on an anvil” 


TOPOGRAPHIC PERCUSSION OF LUNGS 

Percussion of the chest, when usefully employed to determine the boundaries 
or extent of lungs, is ref erred to as topngra ohic-nercussion This is of parti- 
cular value m detenmmng'the u pper or apical bo rder of the lung (apical per- 
cussion), the lower; border (basal percussion), and the an tenof bSrder of th e 
left lung (whicTi corresponds, m fact, to the outer and upper orders of the area 
oFidperficial cardiac dullness) The range of excursion or expansion of the 
lung either at the base or apex can be determined by percussing either the 
basal or the upper border of the lung during deep inspiration and expu^tion 
(tidal percussionl 

Apical percussion Percussion of the apicaLxegions_Q f the lung s should be 
undwtaken~roufifiely, dunng phys ical exam ination of the chest, as it may 
afford information of dia gnostic value, particularly in case of early pulmonary 
tu berculosi s The percussion should be comparative fcomparii^the_extent 
an d nature of lung reso nance at the two apic es) and must e mploy a light stro ke 

Ap^l percussion can be carried out quite simply, in the su praclavi cular 
fossae anteriorly, by detennmmg the upper bordere of lung resonanceonThe 
two sider Normally, the upper border is from 3 to 5 cms above the clavicle, 
on Cither side, bem^ at times somevVhaf higher on thel u^t side Diminution 
or absence of the supra clavicular zone of resonanc^ on one or both sides) is 
good evidence of pulmonary tuberculosis (umlater3_or^bilateral) On the 
otherTiand, an increased extent of resonance, bilaterally, suggests emphysema 
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An alternative method of percussion of the apical regions of the lungs depends on mapping 
Kroiig's isihrtm on either side. This is an area of band r^nana^ over each shoulder, 
coraiwing the large zones of lung resonance over the anterior and posterior aspects of each 
side of the chest Kromg’s %ad of resonance, which corresponds roughly to the ape* of 
the lung, is usually 5 to 7 ems in width (two-fingcr-breadths on the right side), and is bounded 
medially by a "dulT’ zone, corresponding to the structures of the neck, and laterally by 
the “dullness’' of the shoulder region Whilst diminution or absence of Kronig’s ‘sthmus, 
on one or both sides, is suggestive of apical tuberculosis (unilateral or bilateral), an increase 
m the width of the isthmus on both sides is suggestive of emphysema The band of reso- 
nance can be mapped out, quite simply, bj percussing medially or inwards from each acro- 
mioclavicular )Oinl, along a straight line across the shoulder 

In special cases, the entire upfier or apical border of the lung can be delineated from back 
to front, by percussmg along various vertical lines Such an mv cstigation proves unnecessary 
for most cases. In recent years, speaalized percussion of lung apices and mappmg out of 
Kromg's bands of resonance have been more or less entirely replaced by radiographic methods 
of diagnosis 

Basal percussion Normally, during qvuet breathing, the lo^\cr border of 
lung resonance corresponds to the sixth nb m the midclavicular line, eighth 
nb m the midaxillary line and tenth nb in the scapular line, it may be at a 
slightly lower level on the left than on the n^t sid^ The lower border tends 
to be somewhat higher in children and lower in elderly individuals than in 
adults 


Percussion of the lower border of the lung necessitates light percussion 
antenorly and heavy percussion at the back (because of the thicker muscula- 
ture) A change of note from vesicular resonance to dullness (postcnorly, 
on both sides, and antenorly, on the right side) or from vesicular resonance 
to tympany (antenorly, on the left side because of Traube’s area of tympany), 
when percussing downwards over the chest, serves to delineate the lower or 
basal limit of lung resonance 

The lower border of the lung resonance tends to be depressed m case of em- 
physema or pneumothorax, and raised in case of lung fibrosis, collapsed lung, 
consohdation, ascites, massive abdominal tumour or pleural effusion 

Anterior border of left long Corresponding m extent to the upper and outer borders 
of the area of superfiaal cardiac dullness, the anterior border of the left lung can be mapped 
out by percussing upwards and outwards, from the inner end of the fourth left interspace, 
in various directions, until the dull note of cardiac dullness is replaced bj the resonant note 
of normal lung tissue. 


THM percussion (Phihp’s method) Percussion of the lower border of lung resonance, 
on each side, at the hoght of deep inspiraUon and expiration, serves to determine the degree 
01 range of respiratory expansion or movement of the lung. Refened to as “tidal percussion". 

diagnostic inforraaUon Restnction or diminution of 
ration k t,? resonance, either unilateral or bilateral, dunng respi- 

“ pulmonary fibrosis The degree of 
can be similarly' border of the lung, during the two phases of respiration, 
tncuon'S^mfm^'^ Pwcussion over the supraclavicular fossae, unnateral res- 
tncuon Of movement at the apex « highly suggestive of tuberculous mfiltration 
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AREAS OF ABNORMAL PERCUSSION NOTE IN HEALTH 

During percussion of the normal healthy chest, one encoimters certain 
areas over which the note ehcited fails to conform to the classical description 
of normal lung resonance, the most important of these being 

Area of c ardiac dulln ess On the left side of the chest antenorly there is an 
area of dullness extending in tnangular fashion from the sternum (on the 
nght) to the junction of the midclavicular line with the fifth le ft interspac e The 
percussional dullness of this area is caused by the subi acent heart 

Area of liver dullnes s Over the lower part of the nght side of the chest, 
antenorfy and laterally, one can map out an extensive area of dullness, corres- 
ponding in posi tion to and caused by the underlying hver 

A rea of splenic dullness A smaller area of dullness or dmnmshed resonance, 
in the 8th interspace m the midaxiUary line, is similarly attributable to the pre- 
sence of the spleen on that side 

Trauhe’s area (Traube’s semilunar space) At the lowe r border of the lef t 
lung antenorly, pulmo nary resonance is repla ced by a drum-like, .tvmpamttc 
note over a semilunar area (Traube’s area), de pendent on the presence of th e 
st oinach ibis area is b ounded above by p ulm onary resonan ce, o n the right 
by liver dullness, on the left by splemc dullness and below bv the left costa l 
m argin Its size is depe ndent on the contents of the stoin ach 

SPECIAL PERCUSSIONAL PINDINGS IN DISEASE 

Reduction of both cardiac and liver dnllness occurs in byi ynnflation of the lungs 

S-s baped curve of Ettis In moderate-sized effusions within the pleural sac, the upper 
border of dullness or flatness, which is highest in the axilla and lowest at the spine, tends to 
assume the shape of the letter S, and hence is referred to as the S-shaped curve The exact 
nature of the phenomenon remains obscure Attnbuted by some to “capillary suction”, 
a probable mechanism suggested is that with a moderate effusion, the lung tends to retract 
towards the hilum The part of the lung below the hilum being fixed by the pulmonary liga- 
ment, the fluid tends to nse in the axilla, as in this region the lung is more free to collapse 

Greece’s tnangle (Paravertebral tnan^e of dullness, Grocco’s sign) An area of relative 
dullness or impairment of note, roughly tnangular m shape, can sometimes be mapped out 
by percussion, m case of a large or medium-sized pleural effusion, over the back of the chest, 
on the contralateral side or side opposite to the effusion The tnangle is bounded medially 
by the midspmal line from above the level of the effusion to the level of the tenth dorsal ver- 
tebra (which corresponds to the level of the lower or infenor border of normal lung resonance), 
below by a honzontal hne extending outwards from the tenth dorsal vertebra along the 
lower limit of lung resonance for a distance of about 3 to 7 cm , and laterally by a somewhat 
curved line connecting these two lines The presence of Grocco’s sign is as a rule" evidence 
of pleural effusion ^ ' 

The classical explanation for Grocco’s sign is that it is due to a lateral shift of the postenor 
mediastinum to the opposite side as the result of fluid According to an alternative explana- 
tion, fluid interferes with the vibrations of the chest wall not only on the side of the efifesion, 
but also, to a less extent, on the opposite side The tnangular shape of the area of dullness 
may be due to the lung being wedge-shaped at the base and to it§ increasing thickness laterally 
and upwards 
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Gnriond’s trianelc In Iho case of a modcratc^iicd or large pleural effusion, the lung on 
the side of the effusion floats upwards and backw'ards, its lower part being “relaxed ’ The 
roughly tnangular area, svith a slight!) tympanitic note or Skodoic resonance that ma> be 
elicited in such a ease by percussion o%cr the relaxed area of lung is referred to as Garland s 
triangle It is an inconstant sign of little or no Nnluc 
Obliteration or encroachment of Traube’s area Traube’s semilunar area of t>mpany, 
over the antenor and lower aspect of the left side of the chest, maj be partially obliterated 
from abo\c by a zone of dullness, in ease of a large left-sided plcurxl effusion This is iluc 
to filling up of the complementary pleural space or lower part of the pleural sac b> the fluid 
and depression of the diaphragm The band of flatness due to fluid is interposed between 
the lung resonance above and stomach t>mpan> below 
William’s tracheal resonance An area of t>Tnpany over the first or second interspace, 
dose to the sternum, ma> be due to a patch of consolidation or fibrosis interposed between 
the trachea or a major bronchus and the chest wall It ma> be wrongly nitnbutcd to a cavil) 
m the lung This sign is referred to as the “pulled trachea svndromc” m ease of fibrouc 
apical tuberculosis 

Wintrich’s sign When the percussion note over an area of ihc chest wull, dunng inspira- 
tion, appears dearer and higher pitched with the mouth open than with it closed, it is referred 
to as * Wmtnch’s change of tone” It may be due to a lung cavity communicating with a 
bronchus, a pneumothorax or mediastinal tumour 
Gcrhnrdt’s sign When the percussion note over an area of the chest wall appears lower- 
pitched with the patient recumbent than with him standing or silting, it is rtferred to as 
“Gerhardt’s change of tone It is usually due to a lung cavity containing bolh fluid and 
air, the shape of the cavity altcnng with change of posture 


Friedreich’s sign When the percussion note, over an area of the chest wall, becomes 
hig her in pitch dunng forced inspiration than dunng expiration, it is sugg^ivc^of a lung 
cavity the change of note depends on an increased amount of air dunng inspiration and 
alteration m tension of the walls of the cavit> ^ 

Movable Or sblfllng dullness In the ease of h)dro- or p)o-pncumothoraux, the upper 
border of dullness or flatness is sharply defined and remains horizontal, irrcspcctiv*c of the 
position of the patient It is possible to demonstrate, m such eases, a shift or change m the 
position of the fluid with change in posture of the patient The upper border of dullness is 
delineated by percussing downwards, over the antenor chest wall, vviih the patient upnght, 
the pleximeter finger is then kept in place ov'cr the dull area and the patient made to he down, 
repercussion over the same (previously dull) area, after a few seconds to allow the fluid to 
fall away from the chest wnll, will now rcvxal it to be resonant The degree of “shift’ can 
be measured by percussing downwards in the new position, until a dull note is rc*obtaincd 
A shifting dullness may also be found in ease of a moderate-sized pleural effusion, but never 
with an interlobar or loculatcd effusion 


Lines of demarcation In case of an area of dullness being discovered dunng routine per- 
cussion of the chest, an attempt must be made to determine its extent b) percussing lines of 
demarcation between it and (he surrounding areas of vesicular resonance. This may help 
to determine the true nature of the causative lesion Whilst the extent of dullness m lobar 
pneumonia corresponds to the anatomical limits of a lung lobe, and the dullness of a cyst, 
oneury^ or mteriobar effusion is usually sharply defined or demarcated from surrounding 
arfjas of nsonance, the area of impairment in ease of pulmonary tuberculosis or new growih 
usually fails to display a clear outline or line of demarcation 

MyolaUc irritabUlty In states of emaaation or wasting, as m eases of pulmonaiy tuber- 
percussion stroke o>er the front of the chest, close to the sternum, may cause the 
transitory appearance of g Jocaliwd swelling (mjoidcma) or a transient twitching or fibnllary 
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contraction (myotatic irritability) in a neighbouring muscle. Usually indicative of excessive 
imtability of muscle tissue, this sign may be more marked or confined to the side of the pul- 
monary affection 


AUSCULTATION 



As m the case of the cardiovascular system, a us cultation of the lun gs 
yie lds more information than any of the other three classical m etho d s of ph y- 
sical examination. 


Methods of auscultation Auscultation of the lungs can be earned out either with the 
unaide d ear applied to t he chest , or wi th the aid of a ste thoscope Except for detection 
of high-pitched or blo wing sounds of low intensity, suc h as the tubular breathing of loba r 
p neumoma , a nd for bone-c onducted sou nds, th e indirect metho d usmg a binaural or standar d 
s tethoscope is as a rule ad o pted routinely m pr eference to the direct metho d For exact 
localization of soun ds, compa rison of s>TOmetn caljarea s and ausculta tion ^ areas inacc es- 
s ible to the unaided ear ( such as themt of the axilla or the su praclaviculaf fossa), the in- 
direct method is unquestionably the metfiodIof,choice 


Position of patient. For auscultation of the limgs, the ide al post ure^or 
at titude lor the patient is upright, either sitting or stoning, for examination 
of the back Ttne patient may lean shgU tly forwards, vnth the head flexed and 
a rms crossed in front or resting on the thighs Th e patien t and examiner 
mus t be both mentally and physically rel axed and_comfortably pla ced at the 
time of exarmnation 

Exanunation in the recumbent or lying down position, although undesirable, 
may prove obhgatory in the case of a senously ill or bed-ndden p atient In 
such a case, the patient’s back must be auscultated first with him lying on one 
side and then on the other In case tummg becomes , inadvisably as 

in the case of monbund patients, the Bowles type of chestniece may be gently 
sli pped underneath, tne patieiit, for listening to the back ” ~ 

Method of breathing Since normal or qmet breathing usu all y prove s 
madequate for a proper study of auscultato ry soun ds, resort mu st b eJiacLto 
/or ce^ or rf gep brea thmg, thrbugHIdie mou th, in all cases ~Tli^correct manner 
of breathing must be clearly explained^ordembnstrated to the patient pnor to 
"auscultation Defective auscultation of respiratory sounds may be due to the 
pati ent breath ing (1) through the nos e, especially in the presence of nas al 
obstruction, (2) noisUy or too forcibly, thus causing t he production o f adven- 
ti tious sounds, from the mouth, or (3) in a shallow or incorrect manner, mainly 
because of pam on breathing " — ~— 

If the patient fails to co-operate or follow instructions about the correct 
method of breathin g, he may be asked to c ount numbers or give a lew suc ces- 
si ve cou^ s, the deep inspiration, fol lowing on such a procedure, being closel y 
listened to by the examiner "With a stethoscope This method is however likely 
to exhaust both patient and examiner *' 
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reflect ed at the i nterface between the l ung and air or flui d in the pleural cavity 
so t hat in pneumothora x and m pleura r^usion no breath sound r eaches the 
cE ^t wall 

Types of normal breath sounds The following types or vaneties of breath 
sounds are normally audible over different parts of the healthy chest (1) 
\esicnlar b reathing, over most areas of the chest, (2) t racheal or tracheo - 
bronchial breathing, over the larynx , trachea and l ower cervical so me, and 
(3) bronchovestcular or w».ve^''breathing, o ver and around the u pper part o f 
the sternum and third and fourth dorsal vertebrae 

G raphic recording A certain code of symbols has been found convement 
m practice for th e diagrammatic representation of vanous typ es of_breath 
sounds_ _(Figs 10 29, 10 30) Normally, the upstroke of the symbol represen ts 
i ts inspiratory element, and the d ownstroke its expiratory element Whdst 
the len gth of each stroke corresponds to its duration or timing , and the thick- 
ness to its loudne ss or intensity, th e angle between the upstroke and down- 
stroke represents the pitch of the respiratory s ound ” ' 

Vesicular breath sounds The type of breathing heard over normally func- 
tioning lung tissue is referred to as vesicular breathing 

Characteristics The mam characteristics of vesicular breath sounds are 
(1) quahty of sound, which is characteristically ‘ •rustling ” or “breezy ”, not 
unhke the “ rustle of tree-leaves in the wind” , (2) relatively greaterT ntensit y 
of the insp iratory soun^ the same being m uch loud er t£an~~fhe~expiratory 
sound, (3) longer duration of the inspiratory sound, being three to five times 
ailong as the expiratory sound, (4) the lower pitch o f the expiratory sound 
compared to that of the inspiratory, and absence of a pause or mterval betw een 
inspi ratory and expiratory so unds Attention to these features usually facih- 
tafes the recogmtion and differentiation of vesicular from other varieties of 
respiratory sounds 

It may be noted, however, that the rusthng or breezy quahty of vesicular 
breathmg is mainly a subjective impression on the part of the exammer, whilst 
a pause between inspiratory and expiratory sounds may be noted in patients 
who tend to “hold the breath” for a second or two after each inspiration 

Distribution Vesicular breathing, which is typical of normally aerated 
lung parenchyma, is heard all over the chest m health, except in the following 
areas (1) over the larynx, trachea and lower cervical vertebrae, and (2) over 
and around the upper part of the sternum and third and fourth dorsal verte- 
brae 

Intensity Th e loudness or intensity of vesicular breathing is notj unfoim 
all over the chest It tends to be particularly intense and charactenstic in the 
axillary and intfascapular regions, and over the upper part of the front wall 
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of the chest- Near the lower margins of thejma^and over the scapplar^fe; ^ 
gions, the v’esicular breath soxmds are normally somewhat “ distant” , “ duni = ' 
mshed”'or “quiet” » ^ 

I-.T: |rp^^TOir-nr»i The dassical view, since the time of Laen nei^' < > 
has been to attribute the vesicular component of the respiratory -sotmd. to 
dist ension and separation of the alveolar walls by the in^iSmg curre nt of ~ 
au: Accordmg to another school of thought^ th e lairynged sound, whilst"^ ^ c 
travelhng down the bronchi into the alveoh, gets mo dified th rough the addition _ 
of other sounds (produced ^ the passage of air from narrow term mai bro n- ' 
chioles intoldie wde vestibules) and acquires a r ustling or vesicular~quahty . 

Although the actual duration of expiration is sh^tly longer than that of - 
inspiration (ratio of 6 to 5), its auditory duration is much shorter than that of 
inspiration (ratio of 1 to 3 or 1 to 4), this is due to the elastic recoil of the 
distended lungs being maximal at the onset of expnation, resulting in a short 
and low-pitched expuatory sound, , , 


Tra cheal or bronchial breath sounds. By tracheal breathmg is meant th e 
respmatory sound that is heard, in health, ov^larger air passages, such as the < 
larynx and tradiea. Although similar to the brondnsd ticiSSing orHiseased 
^tes and'at tunes wrongly referred to as bronchial breathing, tracheal breath- 
ing IS usually louder than true bronchial breathmg, bemg produced m larger 
air passages ' i- , 


Characteristics The mam characteristics of tracheal breathing' (as rn 
case of bronchial breathmg) are (I) a characteristically “blonung”, “hollow” 
or “tubular” quahty, (2) an expiratory sound somewhat longer m duration 
than the inspiratory, (3) a distinct pause or interval between inspiratory and 
expiratory sounds, and (4) an expuatory sound higher in pitch and louder 
m mtensity than the mspiratory 

^ Tracheal (or bronchial) breathmg can be dififerentiated from* vesicular 
breathmg by its (1) characteristic blowmg quahty, (2) greater intensity, (3) long 
duration of the expiratory sound, (4) higher pitch of both sounds, and 
presence of a pause between inspiration and expuatiotL 


DisTiUBimoN. Tracheal breathmg is normally "audible /over the larynx, 
trachea and lower cervical x-ertebrae. 

Mode of frodhchion Tracheal breath sounds arc due to the m and out 
movement of air through the narrow apertnre of the glottis. The lower pitch 
of the sound durmg inspiration is due to the glottic aperture bemg wider during 
inspiration, because of a wider separation of the vocal cords 

BrondioTesicular breath sounds. A type of breathing, intermediate in 
^aracto between-vesicidai and tracheal (or brondnal) breathing, is referred * 
o as bronchovesicular Ondetermmate or mned)^ breaflimg Dependmg on 
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the relative preponderance of the “ vesicul ar” and “br onchial” elemejits, an 
attempt has been made, by some, to distinguish two •yaneties of mdetenmnat e 
breat h sounds, viz , vesiculobronchial and bronchovesicular, a distinction that 
is^^t h "difij ^Land-unnecessary 

Characteristics In view of its composite nature, and the varying pre- 
pohderance of ^ne o r other elem ent (vesicular or bronchiaP . the cl inical charac - 
tenstics of b ronchovesicular breathing ar e somewhat i ll-defined and vanab le 
Its recogmtion usually depends on the nature of the expiratory sound, when 
the latter is louder, longer, and higher in pitch than the inspiratory sound, or 
displays a “hdlow” characte^(in an othenvise typical instance oFvesicular 
breathing), the possibility of bronchovesicular breathing should be considered 

Distribution Bronchovesicular breathing is normally heard o ver and 
around the upper part of the sternum, near the third and fourth dorsal s pines 
betwee n Ae scapulae, and at times over the lung apices , par ticularlxAnJhe^ 
right_side 

Mode of pro d uction Bronchovesicular breathing usually a nses when 
n ormal air-conta imng lung tissue is interposed between a large bronchus and 
the chest wall, thus combining the charactenstics of both vesicular and bron- 
chial types of breathing 

ABNORMAL BREATH SOUNDS 


Ty pes of abnormal b reath sounds The most imj)ortant_ varieties- of 
abn ormal respiratory sounds a re ”(1) abnormal vesicular breath so unds. 
(2) b ronchial bre ath sounds, and (3) bron chovesicular breath sounds. _ Un- 
usu af vaneties of abnormal breath sounds such as meta rnoj phosm g and asth- 
matic types of breath sounds , may also be heard in disea se 

Mode of production A bnorma l breath sounds are he ard i f they ar e 
abnoimally g enerate d and if they are abnormally conducted 

(a) Abnormal generation of breath sounds occurs mainly in presence of 
nar row airv\'ay s due to intensification of linear velocit y w ithin them , so mcrea- 
^ng turbulence and thus the breath sounds become louder In most patients 
with chrome bronchitis or a sthma, loud breath sounds' can be heard at the 
mouthrwthout a stethoscope, or even at a distance 

(b) Abnormal conduction Abnormal lung conduc ts the centrall y generated 
br eath sounds abno rmally The cons oli dated lung of pUeum oma is a more 
effi cient sound conductor than normal lung, whereas the overiniiatea lung of 
emphysema is a less efficient sound conductor The liqmd surface of an effu- 
sion where it meets the lung reflects sound away from the hstemng stethoscope 
and so the intensity of breath sounds is reduced 

Abnormal types of vesicular breathing The followmg varieties of abnormal 
vesicular breath sounds are recognizable in disease (Fig 10 30) (1) exaggera- 


348 THE RESPIRATOR'i SYSTEM 







Hg 10^9 Graphic representation of vesicular breath 
sounds Asthmatic breath sounds accompanied by 
rhonchi are also shovsm 

ted (harsh and pnenle) breath sounds, (2) du nirushed or feeble breat h jsounds, 
(3J^ ab sence sou nds, vesic ular sound s, with prolonged c xpira- 

tion, ""(5) asl^atic breath sounds, (6)~"cog^g^T (interrup ted^ jerk}^ type 
of breathing, and (7) gr^uIaT ^adiing of Grancher Abnormalities of 
\csicular breathing arc usuall^cpende nt on iterations of inten^ ty, duration 
or continuitv of one or both phases of the respiratory murmur 

Rxaggcra tcdq r hud breath 5 oun d[s_^l^pugh_ycsiculatLtEUcharactcr, the 
breath sounds^ovs an increase oHutensity or harshness, an abnormality that 
mav be either physiological or pathological '' In children, thin-chcsted mdi- 
Mduals, and dunng states of excitement, o\erexertion or overbreathing, the 
breath sounds maj appear harsh or exaggerated In women, the breath 
sounds arc frequently louder than in men because of the costal or thoracic 
l> pe of breathing 

Pathologically, harsh, pucnlc or exaggerated breathing may be noted bi- 
lalcralH m slates of d>^pnoca or bronchitis, and unilaterally, or regionally m 
case of pulmo nar>^ tuberculosis or compensatory emphysema. 
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In the event of a lung (or part of a lung) being rendered functionless by 
disease as in case of pleural effusion, pneumothorax, severe kyphoscohos is. 
bronchial obstruction, mahgnant dise^c or consohdation, the healt^_lung 
(or healthy part of the affected lung) tends to become emphysemat ous (com- 
pensatory emphysema) and displays exaggerated vesicular breath sounds 
(compensatory or complementary breathing) 

At rest the inspiratory breath sounds in a health y.^ublSgL are inaudible at 
the mouth As mentioned earlier the source of much of the sound audible 
during breathing is the upper respiratory tract and the first few generations 
of bronchi In narrow airwa ys the h ig h velocity intensifies these i rregular 
flow patteras and the breath sounds be come louder The noise of inspiration 
at the mouth heard by the imaided ear is louder, g rea ter the obstruction a nd 
correlates well with the forced expuatory volume in one second (^Vj) 
and~d ther'indices of airflow obstruction But in patients with emphysema the 
inspirator y noise is less IbiTd ^an might be expected from the decrea se in 
FEVj 'An audible or faint inspiratory sound at the mouth in the presen ce 

a low FEV, helps to diagnose pnmary eny^_ysem^(wher^the inspir ator y 
calibre of the large bronchi is normal) from other o bstructive diseases of t he 
airwa ys In focal"^ehosTs' caused by a tu mor, s camng or a foreign body 
partly obstructing the trachea or one of the pnncipal bronchi, the inspiratory 
breath sounds are louder than predicted by FEV^^ 

Diminished or feeble breath sounds Although retaimng its vesicular 
character, the intensity of breath sounds may be reduced owing to loss o r 
dii mnution of int ensity This may b e physiolozical i n habitual shallow- 
breathers and during qmet breathing, the respiratory murmur can be brought 
out in such cases by resorting to forced breathing Distant breath, sounds 
may be associated with a thick chest wall or obesity Pathological d iminution 
of breath sounds may be due t o defective production or defective conduction 
of the respiratory murmur D^ecfive production of respiratory sounds may 
jresult from (1) j;hest pain, as in case of dry pleurisy, pencarditis or painfu l 
affe ction of the s^ ne, (2) weak ness or pmalysis of resp iratory muscl^, as m 
ac ute antenor poliomy ehtis, (3) dirninished excursi on of the diaphragm 
as in massi ve ascites or intra-abdominal tumour, (4) loss of elasticity of liing 
tissue, as in emphysema or lung fibrosis, (5) decreased alveolar ca pacity , as 
in pulmonary oedema or early "stage of lobar pneumonia, or^6) defective 
flow of air through the air passages, as in bronchitis, oedema of glottis or occlu- 
sion of the trachea or bronchus Defective conduction of the respiratory mur- 
mur may result from (1) affections of the pleura, such as pleural effusion, 
hydrothorax, pneumothorax, thickened pleura or mahgnancy of pleura, or 
(2) pathological thickemng of chest wall, as m mahgnant infiltration 

Of the numerous causes of feeble breath sounds mentioned above, the 
commonest is pleural effusion Pleural flmd, whether of the^ature of an 
exudate or transudate, is a good conductor of sound and hence not respon- 
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sible for the non-conduction of breath sounds It is actually the “relaxed 
lung tissue, underneath the effusion, that is responsible for failure of trans- 
mission of the respirator}' mumur Vesicular breathing, although dimi- 
nished or absent m two of every three cases of 
doxically enough, bronchml or of tubular type m the remainder 

Absence of breath sounds Normal respiratory sounds may be completely 
abscnroF“missing^'^ in^sc of a large pleural effusion , hydrolhorax, p neumo - 
thorax, or area of lungcollagsc; secondary to complete occlusion ofa bron chus 
ABience or diminution of the vesicular murm ur, m such a ease, d^jfds on 
(1) the degree of interference to normal lung ventilation or aeration by the 
causative lesion, and (2yth ejxtcnt o r thickness of thc.non::Cj3ndu^ing m^ium, 
int erposed twUsecn the scat of production or t he resp iratory murmur an^ the 
area of chest wall auscultated 

Although the loudness of breath sounds heard through the chest wall depends on the rate 
of airflow into the lung terntory under the siclhoscopc, the acoustic properties of the lung 
and chest wall arc equally important Impaired air entry should not be used as a synon^-m 
for poorly audible breath sounds 

Prolonged expiration Normally, the duration of the expiratory sound is 
about a third of that of the inspiratory sound Although typical of bronchial 
or bronchovcsicular breathing, prolongation of the expiratory sound may also 
occur m association \Mth vesicular breathing in ease of early tuberculous in- 
filtration (usually, unilateral and localized), bronchitis, asthma or emphysema 
Whilst in pulmonary tuberculosis prolongation of expiration is due lo local 
loss of elasticity of lung tissue, in asthma, bronchitis and emphysema it is 
due to a slowing down of the expiratory act by the increase of resistance offered 
lo the egress of air from the alveoli by the narrowed bronchioles 

Asthmatic breathing In bronchial asthma, with or without associated 
emphysema or bronchitis, the breath sounds lend to be characteristic The 
expiratory sound becomes harsh, markedly prolonged and wheezy m character, 
whilst the inspiratory sound remains normal or short, and is associated with 
rhonchi and rales 

Cog-u/w/ breathing {Interrupted or Jerk} breathing) (Fig 10 30) When the continuity 
of the inspiratory element of the respiratory murmur is broken, interrupted or jerky, the 
condition is referred to as cog-wheel breathing It may be observed, physiologically, m 
highly nervous or neurotic individuals and during nasal breathing in subjects of chronic nasal 
obstruction Pathologically, cog wheel breathing, ov'cr the apical region, may be associated 
with early pulmonary tuberculosis The pathological vancty of interrupted breathing, unlike 
the physiological, tends to persist even during forced breathing Cog-wheel inspiration 
IS no longer considered a physical sign of importance 

The jerky or interrupted nature of cog-wheel breathing may be due lo (1) unequal or arrhyth- 
mic expansion of alveoli, through loss of elasticity of local patches of lung tissue, (2) invoI\*c- 
ment of smaller bronchioles, interfering with the free ingress of air into the aUcoh, or (3) 

small niptirai ' 
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Granular breathing This is actually a finer vanety of interrupted breathing with the number 
of pauses or jerks during inspiration greatly increased It has been regarded by some as an 
early sign of tuberculous infiltration of the lung 

Bag pipe sign With partial bronchial obstruction, the positive pressure 
in the lung persists for an appreciable interval after the expiratory effort is 
stopped, and the outflow of air continues and can be heard on auscultation 

Bronchial breathing. Bronchial or tubular breathing, although closely 
similar to the “tracheal breathing” heard normally over the larger air passages, 
such as the trachea and larynx, differs from the latter in being less intense and 
harsh but of a higher pitch, this is because of its being produced within smaller 
or narrower air passages 


True bronchial breathmg, when heard anywhere over the chest, is always 
indicative of disease, and must therefore be looked for carefully and viewed 
with concern whenever present 


Characteristics The charactenstic features of bronchial breath sounds 
* must be memorized (1) a high-pitched inspiratpry sound, (2) a long inter- 
mediate pause between inspiration and expiration, (3) a very harsh and high- 
pitched expiratory sound, (4) marked prolongation of expiration (the latter 
being equal in length or longer than inspiration), and (5) a distinctive cha- 
racter or quality, vanously described as “blowing”, “tubular”, “hollow”, 
[__,l!aspirate” or “guttural” and crudely mutable by whispering the syllable “ha” 


Bronchial breathing must be clearly differentiated from normal vesicular 
breathing, because of its pathological implications by attention to the foUo- 


wing points 

Vesicular breath sounds 

Bronchial breath sounds 

Soft low pitched and rustling m type 
Inspiratoiy phase audible through- 
out and longer than expiratory 
phase or silent phase 

Pause between msprratory and ex- ^ 
piratory sounds 

Loud, higher m pitch and blowing 

Pitch of expiratory sound higher and 
duration longer than that of inspira- 
tion 

No pause between mspiration and 
expiration 


Types Depending on the site, extent and nature of the causative lesion and 
its relationship to adjacent air passages, bronchial breathing may show varia- 
tions of intensity and pitch It may be either loud (exaggerated), moderately 
intense, or soft (dinunished) depending on loudness or intensity, and low- 
pitched (cav ernous), med iiim-vitched, or high-pitched (r»6»/ar),_ depending on 
the pitch o Tthe^o^ds (F ig 10 31) When'^associated with a distmctive “echo- 
like” r everberatin g quality, br onchial breathing is referred to as amphoric 
"Sreathing 
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Mode of productioh Normally, th e laryngotracheal sound is mod ified 
by the air cells of normally fu nctioning lung tissue into the characteristically 
“r ustling” vesicular murmur When normally aerated lung tiss ue is rep lace d 
by conso hdation of lung , the glottic sound is conducted to the che st wall 
without modification through the solidified lung tiss ue On the size or cap a- 
city of the underlying air passage 
or bronchus ( whether large , me- 
dium or small) depends the nature 
or pitch of the bronchial breath 
soundT whether cavernou s, 
medium-pitched or tubular A 
lung cavity being somewhat of 
the nature of a la rge-sized 
bronchus usually gives rise to 
Miverhous or low-pitched bron- 
chial breathing 


SlGNinCANCE Cavernous or 
lo\v-pttched bronchial breathing, 
with its peculiar “hollow” cha- 
racter , can be normally heard 
with a stethoscope over the occi- 
pital region of the sku ll It can 
be artificially imitated by breath- 
ing into the hollow of one’s hand 
or by whispenng the syiTaS le 
“who" When heard over the 
chest, cavernous breathing is sug- 
gestive of (1) a n underlying cavity in the lung (with uneven or irregular walls), 
’2) an open pneumothorax , or (3) a tr achea deviated to one or other side b y 
ip ical fibros is of t he lung., usuallv se condary to tuberculos is (“pul led trachea 
syndrome”) A deviated trachea may therefore lead to an erroneous diagnosis 
of cavitation at the lung ap ex ’ ~ 

T ubular or liigh-mtched bronchial breathing, with its charactensti cj'tubular” 
or “aspirate” quahty, whenever present, is suggestive of consolidation of lup g 
hssue, overlymg small-sized bronchial tube s It may therefore be encountered 
in cases of lobar pneumoma (where tubular breathmg is seen at its best), 
cas eous or tuberculous pneumo nia, pu lmonary infarctio n, a telectasis or collaps e 
Quinns (secondary to compression or par tial obstruction of a bronchial tu be), 
ma lignant disease or massive tuberculous infiltration of lu ng "Sohdifi^tion 
ofdung, whether resulting fro m infiammation as i n lobar pneumohi^ e ngwg e- 
ment blood as in pulmonaj^ i nfarction or collapse of air^i^cles as in 
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Fig 1030 Graphic representation of 
bronchial breath sounds 
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atelectasi s, gives nse to 
or bronchi rem ain partially opea or patent 


provided some adjacent broPchus 


Another cause of high-pitched bronchial breathing is, piaradoxically enough, 
massive pleural effusion In about a third of all cases of massive pleural 
effusion or empyema (especially post-pneumonic), the breath sounds, over the 
site of effusion (partially over the lower part of the back on the side of the 
effusion), instead of being dimimshed or absent become bronchial in character 
and harsher than normal In such a case, the collapsed lower lobe of the lung 
is probably responsible for transimtting the sound from some large bron chus 
o r bronchi to the fluid collection, even better than normally aerated lung.tissue 


Medium-pitched bronchial breathing, chmcally intermediate between caver- 
noi is and tubular breathing , when encountered over the^est suggests an m- 
co mplete loss o f elasticity of the diseas ed lu ng as in some cases of tuberculous 
infiltration, bronchial carcinoma, fibrosis of lung_and partial lun g collap se 


Amphoric hreathins i s a special variety of high-pitched bronchial breathi ng 
Vith a distinc tive ** echo-like ” or m etallic quality th at can be mutated artifi- 
cially by blowing intensel y across the mouth of a bottle or the open end o f a 
nfle It IS usually indicative either of a large cavity in the lung v^h smooth 


(h 




walls, or of a p neumothorax communicating with a bronchus, in either case, 
the c ausative lesion , by amplifying o r reinforcing certain vibrations or high- 
pitched overtone s in the original bronchial sound, imparts to it an echo-like 
mail! 


T5 




B ronchovesicul a r breathin g A special variety o f mixed b reathing, com- 
bimng some of the charactenstics of both vesicular ah^ bro nchiaLbrcathing, 
is referred to as bronchovesicular or indeterminate breathing 


b-cm 


Characteristics The characteristics of bronchovesicular breathing are 
i ll-defined a nd variable in vie w of t he mixed character of^the breathing As 
a general rule, the inspiratory phase is similar to that of normal vesicular ' 
breathing but slightl y higher-pitched a nd of a muffle d blowing quaht y The 
expiratory phase is rhore inten se, o f a higher pitch, almost equal to i nspiratio n 
and has a shghtly tubular or hollow quality 

SiGNincANCE Normally, bronchovesicular breathing is hea rd over th e 
upper p'aft"ot' t^ sternum in front because o f the pro ximity of the large ai r 
passages, and i n the inte r scapular region posteriorly because of bifurcation 
of the trache a 

B ron^ovesicularjbreathing . when heard anywhere else over the chest, is 
usually indicative of disease The causes of bronchovesicular breathing are 
more or less the same as those of bronchial breathing, being as a rule some- 
what rmlder or less advanced Patchy or incomplete consohdation of lung 
tissue, whether pneumonic, tuberculous or neoplastic in ongin, frequently 
tends to bnng about bronchovesicular breathing 


23 
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Mode of production When consolidation o f lung is incomplet e (i^ii^ ^ 
rounded by areas of normal lung ussue), or patchy (interspersed with atcas“'of‘^^" 
normal lung Ussue), the bronchial sounds which emanate from undei;lying> 
bronchial tubes are modified during their U-ansmission through normally;- ^ 
aerated parenchyma, becoming bronchovesicular in character 


/<■ 


1^^ . 


3 i 


The bronchovesicular breathing heard m health over certain areas of^thC;^ 


•^*1 ^ 
A-:? 


chest wall is due to close proximity of certain large air passages to the 'chest' 




wall, small areas of normal lung tissue being interposed in between 
MetamorphosinB breath sounds Occasionally, the type of breathing may change suddenly 
m type, character or intensity, dunng one and the same breath For instance, starting as^a 
faint vesicular niunnur dunng inspiration, the respiratory sound may change abruptly into 
a harsh and bronchial or amphoric type of breath sound A metamorphosing breath aound 
is usually due to dislodgement of a mucus plug that is partially occluding a bronchus, by the 
incoming rush of au* during mspiratiom 




-.y 


i 






^VENTITIOUS (ADDED) SOUNDS ^ o ^ 

Adventitious or added sounds arc usually produced vwthm the lung tissue, 
air passages or pleura These true adventitious sounds raustjbe clearly dis^ ^ 
tinguished from so-called extraneous (external^ spurious^ or accfdenial) ^ouitds^ 
which are usually due to faulty auscultatory technique ijhc latter irray^^bc 
caused by (I) local contractions of chest muscles, secondary chilling lOr 

nervous tension (muscle sounds), (2) faction of the chestpiece i^against the ~ 
patient’s skin or hair, (3) inadequate apposition of chestpicce against the,, 
chest wall, especially in thin-chested individuals with prominent nbs, or 
(4) extraneous noises from outside , ^ 

There are three pnncipal sounds added to the breath ^sounds ^ (I) Wheezes’ 
or rhonchi (2) Crackles or crepitations or ral^, and (3) faction rounds or 
pleurplnib " 

Wheezes Wheezes or rhonchi or dry sounds are continuous musical sounds 
onginaUng from the respiratory tract Their significance is the^same^wliether , 
they arc heard at a distance or only through Ae chest wafi^ the distinction ^ 




between wheezing and rhonchi is superfluous. 

Mode of production Wheezes are generated by lair buzzing ^ast airway 
disfortions and secrelions on the airway wall 


The Iiingj'i^it Is suggested can 
act dike a reed of a wind instrument (a toy trumpet), ^iblui&ing wlTeii the passage 
of air vibrates the wall (reed) A wheeze is produced’as’ air is fbroed past a 
pomt at which opposing airway walls are just touching, these vibrate, gene- 
ratmg the wheeze This can occur in inspiration and expiration, more Com- 
monly the latter 5 / . ,1 > 


The vibratory reed analogy is perhaps the explanation' for absence’of Whwze 
in some patients with.severe airways obstruction^" The velocity of gas neces- 
sary to wbrate a reed is fairly high m presence of deduced ventilation' or severe 

hj^nflation Exhaled au- will not reach a 'suffiaent velocity 'to 'cfiuse'the 
obstructed airways to vibrate , , j i ->'1 , f j ,, 


'll 
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Pitch Th e pitch of the whe eze dqp ends on — (a) the velocity of air flow 
a t the generation point, and (b) th e quality of the airway in^l veil "and hnn ce 
the vib intion frequent of the airway, (cf tn eairway calibre The widely 
held belief that h ich-pitched sibHanLr honchi anse m small airways, while low^ 
pitched sonorous r honchi ongmafeTn large airways h^ been disproved / 

Types of wheezes (a ) Polyphonic wheez e The most common vanety of 
wheezing is an expiratory musical sound co n taimng several notes o f difleren t 
pitch audible a t a distance Healthy subjects c an produc e s uch a wheez e 
by a sudden v iolent expiratory ef forT~ Polyphonic wheezing results from the 
oscillation of several large bronchi simultaneously brought to the point of 
closure by congestio n of the mucous limng, contraction of smooth muscle 
and thickemng of the layer of mucus Because of expiratory narrowing at 
the airways there can be a large number of wheezes in expiration than inspira- 
tion (b) Momphasic wheeze This is a smglejnusicaL&ound heard on ins- 
piration or expiration in chrome bronchitis or emphyse ma Each of these 
monophasic wheezes arises from a single a irway brought to the poin t of clo- 
^re by transmural p ressure diffe r ences, sw ell ing of the mucosa or bronchial 
■constriQ tldn ' ' Monophasic wheezes may be single or multiple, though thei r 
number is never very large The wide conduction of these sounds — they are 
heard with varying intensity wherever the stethoscope is apphed to the chest 
wall — produces the illusion of innumerable wheezes Sometimes a sing le 
wheeze may be h e ard on inspiration This can indicate structural change i n 
an airway on the point of closure ' Rarely it can indicate s tenosis or foreign 
bod y or lymph-gland nearly occluding a pnncipal bronchus, or may be the 
first sign of a bronchial carcinom a ~ ’ 

Monophasic \Vheezes are seldom loud enough to be heard with the unai- 
ded ear An excepti on is stndor, a very lou d monophasic musical soun d 
produced by laryngeal or tracheal obstructi on 

Crackles (rales, crepitations) Crackles are interrupted short s harp non - 
m usical soun ds 

Mode o f production In the past, rales or crepitations have been said to 
arise from air bubbling thr oug h liquid in the air ways and hence have been 
called ‘ moist sounds ’ The reasons against this traditional explanation are 
that crackles may be — (1) present in inspiration only, sounds caused, by air 
bubbling through fluid should be heard during both phases, of respiration, 
(2) not shifted by coughing, (3) occur constantly in conditions such a s pul - 
monary fibrosis in which there is no increase in secretions (4) Record mg of 
crackle s (phonopneumogram) shows that individual CTackles recur constantly 
in the same phase of ventilation dunng successive ventilatory cycles, as the 
same pressure and volume conditions are repeated (5) Crackles are heard 
at the dependent lung bases in heart failure because the weight of the lung 
eng orged by blood anc^issue liqmd partially deflates their lower pa^ Tung 
inflation snaps open mrwayT'and' crackling is heard It crackles are auscul- 
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tated at the dependent right base, the patient standing, and the patient then 
leans forward, so that the right base is no longer dependent, there is no 
longer a column of liquid over the lung near the stethoscope, there is no par- 
tial deflation and no crackles can be heard at that point Crackles return if 
the right base is once more made dependent by the patient standing upright 
again 

Crackles arc miniature explosions that result from sudden equalisation of 
pressure when a closed airway separating two adjacent compartments of the 
lung, which contain gas under widely different pressures, suddenly opens 
This occurs when a slightly occluded airw'ays opens intermittently and allows 
bubbles of gas to pass, or in deflated territones of the lung where the airways 
remain closed until a late stage of inspiration Crackles are characteristic of 
pneumoma, pulmonary fibrosis, bronchiectasis and pulmonary congestion 
Common to all these is abnormal lung deflation, in which a number of airways 
are closed, or on the point of closure, at the start of inspiration As inflation 
proceeds, the lung pulls one after another of these airways open, the liquid 
film seahng the airway is divided, the airway walls spring apart and air rushes 
in These events are associated with a crackle, and a shower of crackles may 
be heard, as one after another of the previously closed airways is opened up 
as lung inflation proceeds 

VARIETIES Of CRACKLES 

Early inspiratory crackles (Fig 10 31) Crackling heard early in inspira- 
tion arc characteristic of widespread airway obstruction particularly chronic 
bronchitis These crackles arise probably from the opemng up of larger air- 
ways (in sequence according to their compliance or distensibility) closed by 
the air-trapping mechanism dunng the previous expiration They are scanty, 
low-pitched, audible at the mouth as well as through the chest wall, and not 
posture dependant 



Fis. 1031 Diagramatic representation of 
early and late inspiratory crackles 
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iMte inspiratory crackles (Fig 10 31) Crackles heard towards the end of 
inspiration are produced by delayed opening of the airways, and are heard 
at the base of both lungs in restnctive defects such as pulmonary oedema and 
pulmonary fibrosis, especially that due to fibrosing alveohtis and asbestosis 
They are profuse, high-pitched and inaudible at the mouth and are modified 
by changes of posture such as bending forward or lying down, which often 
reduces their number or silences them altogether 

Mid‘\nspiratory crackles are probably characteristic of bronchiectasis 

Expiratory crackles These are charactenstic of severe airways obstruction 
They anse probably by the re-opemng of airways, temporanly closed by 
the trapping mechamsm as air is redistributed distal to larger and more 
proximal airways narrowed by the trapping mechamsm dunng expiration 
TTie expiratory crackling dunng this paradoxical flow in the expiratory cycle 
IS repetitive but independant of posture Copious secretions in the larger 
airways can give rise to clicking and bubbhng noises These are shifted by 
coughing 

Crackle-wheeze. A crackle immediately turning into a wheeze is some- 
times heard towards the end of inspiration, especially in asthma Inspiration 
just opens the airway ^vlth a crackle, but the opposing walls remain close 
enough to vibrate as air rushes in and a wheeze is heard This supports the 
theory that the airways snap open to make a crackle and vibrate to wheeze 


Aoded Sounds 


Wheezes (rhonchi) Crackles (rales) Pleural rub 

(Vibration of (Opening snap of airways) 

airway walls) i 


Miscellaneous sounds 
Succusion splash 


Polyphasic Monophasic 


Chronic 

bronchitis 

Emphysema 

Asthma 


Bronchial 
stenosis, 
foreign body 
or growth 


Post-tussive sucuon 
Falling-drop sound 


Early inspiratory Late inspiratory 
and late expiratory 
Severe airway Pulmonary 

obstruction oedema 

Fibrosing alveo- 
litis 

Special types of rales 
Post-tussive 
Tracheal (death rattle) 

Sticky or leathery 
Amphonc or cavernous 
Marginal (Atelectatic) 

MetalUc 

Velcro 
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Conventional classihcation of rales Since the newer above mentioned 
classification of rales may not suffice to explain all the facts, the traditional 
grouping of rsics is worth mentioning 

Coarse rales (Bubbling rales) Usually originating within large bronchial 
tubes, coarse rales occur during inspiration or expiration (most commonly 
at the end of inspiration), may be loud enough to be heard without a stethos- 
cope or felt with the bare hand, and are cither continuous or intermittent in 
occurrence Coarse rales may be encountered in a variety of pathological 
conditions, including consolidation of lung, lung cavitation, lung abscess, 
pulmonary congestion or oedema and bronchiectasis Coarse rales are fre- 
quently associated with rhonchi, as m case of bronchitis 

Fine rales (Crackling rales , Crepitations) Crepitant rales lack the bubbling 
character of coarse rales, displaying more of a “crackling” quality This may 
be artificially imitated by rolling between the thumb and forefinger a lock of 
hair close to the ear or by separating moistened or sticky thumb and index 
finger near the ear, or by heating salt over a frying pan Crepitations are 
usually very fine and multiple sounds which tend to occur transiently or evanes- 
cently at the end of inspiration either singly, in showers or fused into a single 
composite sound at the very end of inspiration Crepitations are usually 
localized, constant and frequently accentuated by the act of coughing They 
are due to the sudden separation of sticky alveolar walls, at the end of inspira- 
tion by the inrushing of air, and are therefore indicative of fluid exudation, 
usually of inflammatory origin, within the alveoli 

Crepitations are particularly charactenstic of the first stage of pneumonia 
(indux crepitations), early pulmonary tuberculosis, collapse or atelectasis of 
lung, bronchitis or pulmonary oedema (because of gravity, capillary filtration 
IS greatest in lower zones, hence also the rales) Crepitant noises may be due 
at times to fnction of the chestpiece of the stethoscope with a hairy chest wall, 
a source of diagnostic error that can be eliminated by shaving the hair off 
or by polishing it down with oil or water 

Medium rales Clinically intermediate in character and loudness between 
fine and coarse rales, medium-sized rales usually originate within small-sized 
bronchi or bronchioles and occur in bronchitis, fibrosis and at times bronchi- 
ectasis 


MiscEiiANEous TORMs OF BAiEa A Isrgc numbcT of speaal b-pcs of adventitious sounds 
of respiratory origin have been included under the genenc designation of rales Although 
some of these are distinctive enough to merit special consideration, the others are not charac- 
tenstic enough to be described as special types The commonly used terms "bubbling rales", 
musical or (rhonchi) and "crackling rales" (or crepitations) are synonymous with 
coarse tales”, “dry rales” and “fine rales" rcspecUvely 

presence of rales (or at tunes even the absence of -ales) having been 

immediatelv^tnW* inspiration and then 

a cep breath The chest should again be carefull> auscultated, particular 
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attention being paid to the phase of breathing from the end of the cough to the end of the 
following inspiration Most latent or post-tussive rales are elicited dunng this interval 

Tradieal rales (‘‘Death rattle”) The largest and coarsest of the bubbling rales, tracheal 
rales, are usually heard over the trachea or lungs m senously ill, comatose or markedly debih- 
tated patients who are unable to cough out their respiratory secretions, the latter therefore 
accumulating within the trachea and air passages By no means always pre-terminal, as at 
times believed, the tracheal rales may be loud enough to be heard at some distance from the 
patient without recourse to a stethoscope 

Sticky or leathery rales These arc typical of bronchiectatic dilatations or cavities contain- 
mg sticky exudate Usually heard over one or both bases of the lungs, the charactenstic 
nature of the rales may disclose the nature and site of the disease 

Consonating rales Highly resonant, moist and with a characteristic vibrant quality, this 
variety of rales is particularly charactenstic of massive consolidation, as in lobar pneumonia, 
but may also be heard over the lung cavities, particularly of tuberculous origin 

Metallic rales (Tinkling consonances) These are highpitched, metallic and moist rales, 
which may be encountered in case of lung cavity or pneumothorax The sounds are similar 
to those produced by drops of water falling from a height into a metal vessel 

Velcro rales Dry and leathery rales with cellophane-likc quality heard most commonly 
in pulmonary interstitial fibrosis The sound resembles that produced by teanng apart 
of matted stnps of velcro adhesive 

Siibcrepitant rales Intermediate m character and intensity between crepitations and 
racdium-sized rales and somewhat diflScult to distinguish from the former, are the so-called 
subcTcpitant rales These are usu^ly produced within the smallest sized bronchi or bronchio- 
les* and are indicative of fluid secretions in these air passages They are particularly charac- 
tenstic of lobar pneumonia (dunng phases of congestion and resolution), passive congestion 
of the lungs as in cardiac failure, tuberculous infiltration and acute pulmonary oedema (early 
phase) 

Subcrepitant rales differ from crepitations in being lower in pitch, more mtense, and moist 
instead of dry 

Atelectatic rales (Marginal rales) In elderly, debilitated or bed-ndden subjects, at the 
onset of forced or deep breathing, fine rales may be heard dunng inspiration over the bases 
and lateral margins of the lungs Unlike crepitations, they tend to disappear after a few 
breaths and arc usually assoaated with healthy lungs They have been vanously attnbuted 
to (1) traces of secretion within the ^ veoli and minute air passages (disappeanng after the 
first few breaths) , (2) uneven or delayed expansion of air-sacs within marginal and atelectatic 
basal areas of the lungs, (3) separation (“peeling ofiT”) of the diaphragmatic and costal layers 
of the pleura 

Amphoric rales (Cavernous rales) Peculiarly low or medium-pitched moist sounds with 
charactenstic “echo-like” quality, these sounds suggest the presence of exudate-containing 
cavities withm the lungs, communicating with bronchi 

Indeterminate rales When moist sounds fail to conform to the classical dcscnptions of 
the vanous types of rales, desenbed above, they may be conveniently referred to as indeter- 
minate or non-specific rales 
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Pleural rub (Pleural friction) The commonest variety of adventitious sound 
oironating in the pleural sac is the pleufoi rub 

I Mode of production Normally, the parietal pleura slides smoothly and 
noiselessly over the visceral pleura due to the presence of a thm layer of lubri- 
cating secretion between the two layers 

In the event of inflammation of the pleura, as in acute dry pleunsy, the two 
inflamed and roughened surfaces of the pleura rub against each other, giving 
nsc to the charactenstic fnction rub 

According to one hypothesis a pleural rub is generated as a bow vibrates a 
stnng Acoustically it resembles a senes of crackles of equal intensity and 
may be considered under the heading of a crackle 

Site The commonest site of pleural friction is the lower part of the axilla, 
the movement of the parietal over the visceral pleura being maximal in this 
area. At times, the fnction sound is heard best elsewhere over the chest 
It may be apical m pulmonary tuberculosis or even diffuse, involving the whole 
of one side of the chest 

/ Characteristics Pleural fnction is usually easily diagnosable on the basis 
/ of the following features The fnction sound is characteristically (1) “nibbing” 
or “creaking” m quality, vanously desenbed as “grating”, “leathery” or the 
“sound of new leather”, a sound that can be artificially reproduced by placing 
the palm of one hand over the car, the back of the hand being then rubbed with 
the fingers of the other hand, (2) interrupted or jerky in nature, (3) fre- 
quently loud in intensity, although the sound may at times be faint or only 
moderately loud, (4) superficial in character, sounding quite close to the ear, 
as if produced within the ear piece of the stethoscope, (5) accentuated, in 
many cases, by increased pressure of the chestpiece on the chest wall (causing 
further approximation of the roughened surfaces), (6) usually audible during 
both phases of respiration, although maximal during the phases of inspiration 
and expiration, when the pleural surfaces are actually rubbing agamst each 
other, (7) usually unaltered after bouts of coughmg (unlike rales, which are 
often markedly influenced), (8) usually confined to a small or localized area 
of the chest (although rarely dilTuse or generalized), (9) frequently pal- 
pable when coarse (fnction fremitus or palpable pleural rub), at times 
the rub is audible and palpable even to the patient, (10) frequently associated 
with pam and local tenderness, (11) attenuated or eliminated transitorily 
at times, by the act of forced breathing, to reappear again during normal 
or shallow breathing 

Diagnosis Although, as a rule, clearly distinguishable from all other 
auditory phenomena of the chest, pleural faction may, at times, be confused 
with rales or crepitations, muscle sounds or pleuropencardial fnction sounds 
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The following features are of value m distinguishing friction sounds from 
crackles or rales 


/ 1 
Pleural fnction rub ■ 

Crackles or rales 

Usually superficial and loud 

Not so superficial or loud 

Contmuous sound 

Interrupted sound 

Heard over a localised area 

Heard over a wide area 

Remains unaffected by coughing 

Intensified or abohshed by 
coughing 

Pressure of chest-piece of 

Pressure of chest-piece produces no 

stethoscope intensifies the sound 

effect 

Associated with pain or local 
tenderness 

No pain or local tenderness 


A pleural fnction sound can be easily distinguished from a pl europencardial s ound by 
the tuning o f the sound, the former being assoaated with the phases of respuation and the 
latter with the beating of the hea rt Besides displaying a much slower rate or frequency than 
pleurope ncardial fricti on, pleural fnction is g reatly influenced by the manner of breathin g, 
being trequentiy eliminated by withholding the breath 


MISCELLANEOUS SOUNDS AND SIGNS 


Succnssion splash (Hippocratic succussion) This is a splashin g sound which 
can be heard over the chest either with the stethoscope or with the unmded 
ear applied to t he_chest _wall or a^some distance from it (Fig 10 34) wh en the 
chest of the patient is shaken s uddenly by the~exaini5ef with his hands The 
sound may be loud enough to be appreciated by the patient himself, and may 
even be felt by the examiner’ s hands Normally heard over the abdome n 
(s tomach or colo n), filled wit h fluid and gas , a succ tission splash over the ch est 
IS always pathological, b eing mdicative of (1) fl uid and air in the pleural cavi ty 
as in hy dro- or pyo-pneui^thor ax, (2) h ermation^oFsto^ch or colon into th e 
thoracic cavity through the diaphragm', of ^3)' a large c avity contaimn g flmd 
^d air Tn the lung* 


Forced expiratory tune (FEI^ This gives a rough estimate of the seventy 
of airways obstruction The patient is asked to expire forcibly with the 
mouth open aft er a full inspiratio n while the examine listens over the trach ea 
w ith a stethosc ope Normally this takes less th an 4 secon ds A value of 
6 seco nds or m ore indicates airway obstruction 

C hcking soun ds. A small left sided pneumothorax may at times give nse 
to Clickin g sounds in. tun e with the he art beat These are best heard usually 
to the left o f the sternum, dunng expirati on a nd with the patient Jmmng to 
the lef^ The sound is due to systolic contraction o|^ the heart alternately 
closing and opemng a smalh overlying artificial pleural pocl^ Occasionally 
a sound resemoling a clickmg sound (particularly after coughing) may bejiue 
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to the heart beat producing a wave m a smaU hydropneumothorax ^ iRply 
a clicking sound may result from slipping of a displaced costal cartilage at the^ 
eighth or ninth nb The chck may be mduced by breathing or with movement 

Mediastinal crunch (Hamman’s sign) In mediastinal emphysema, V 

cially, with left sided pneumothorax, systohc crunching sounds may be heard > 
coinciding with systole over the mediastinum along the left sternal edge 
third to fifth interspaces with the patient in silting position It may results 
from sudden movement of air by the systohc contraction of the heart or sudden^ ^ 
contact and separation of the two pleural layers Such loud crepitant sounds 
are however not diagnostic of mediastinal emphysema and may be heard in 
pneumothorax in absence of mediastinal emphysema, bullous emp^sema^^ 
of Imgula, lower oesophageal dilatation, dilatation of stomach or pneumo- ^ 
pentoneum with ascent of the left diaphragm ' 

Post tussil'i suction (Post-tussivc splash or succussipn) A characteristic mcdiunwr 
iow-pitched ‘sucking” sound, audible over the chest wall, dunng the long inspiration TbEow- ^ 
mg a bout of coughing, is referred to as post-tussivc suction or splash It is indicative of a 
thin walled and compressible lung cavity in communication with a bronchus ^Puring 
coughing, the collapsible thm-wallcd cavity is depnved of its air content, ro-cntry'of ,air ^ 
into the empty cavity through a bronchus dunng the post-tussivc act of \ inspiration bnngs- 
about the diaractcnstic suction sound ^ 

Falling drop sound (Metallic tinkling) A highly resonant and reverberating metallic 
sound or tinkle, heard over the chest, and resembling the tolling of a distant church-bell or ^ 
the sound of drops of water falling into a partially filled metallic astern The mctaBic^tinklc ^ 
can be induced by changing the posture from recumbent to sitting-up or by laughing, coughing ^ 
or forced breathing. Whenever present, the sign is suggestive of (1) hydropneumothorax 
or (2) large cavity m the lung, containing fluid and air It may be heard normally over 
abdomen, m case of gastnc or intestinal distension < ^ 






Metallic tinkling may be due to one of two possible mechanisms (J) drops of fluid falling ^ 
from the lung border on to a fluid level (faliing drop sound), ojr (2) bursting of bubbles on ^ 
the surface of the fluid (burstmg bubbles sound) ^ ^ j - 

Water whistle sound In the event of a pulmonary fistula or fistulous opemng below the 
levd of fluid, m case of hydropneumothorax, resulting at tiraS acadentally through a needle- 
puncture, a peculiar bubbling or splashing sound with a metallic quality, the scnalled **watcr- 
whistle” sound, may be heard ^ , 


VOICE SOUNDS (VOCAL RESONXt^CE)' 


Byjyocal resonance ( or voice sounds ) is meant the sotmds heard over “vanous 
the act of speech or phohafidn Vibrations 
ypict or whisper^ v oice transmi tted along the air passages 
and through thelung parenchyma to the chest-wall/, resulting jin certain Auditory 
or auscultatory sound phenomena, referred to as either “spoken liVoice Sounds” 
or whispered voice sounds*' JVocal resonancegs the auscultatory Equival ent 
% — phenor nenon of tactile vocal fremitu s , the same laws gover n 
^ tte.moflc of produciion> t ransmissio n, ehcitation and abndnhahties associated 
with the two phenomena “ ^ TT"; 7TT 
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^ Spoken voice sound s Mode of production In the case of spoken voice, 
the fundamental tones of the “voice sound” are mitiated tvithin the larynx 
by vibrations of the vocal cords, certain tones or overtones of the “laryngeal 
sound” are then intensified or modified by the oral cavity, acting as a resonating 
chamber in conjunction with the nasal and laryngeal cavities, depending on 
alterations in shape and size of these resonating cavities, tones of certain 
wave-length are selectively accentuated, thus modifying the onginal character 
of the glottic sound Similar accentuations or modifications are also effected 
but to a lesser degree by the thorax and air passages acting as resonators The 
process of selective accentuation or modification of the glottic sound is referred 
to as articulation 

Transmission The vibration of the vocal cords, which accompames im- 
tiation of the glottic sound, sets the entire bronchial tree and broncho-pulmonary 
column of air into vibration Voice soimds are usually better heard over 
the trachea than bronchi and over larger bronchi than over the smaller ones 
This IS because “loudness” and degree of transmission of such a sound through 
an air passage are directly dependent on (1) proximity to larynx, (2) proximity 
to ch(.st wall, (3) calibre, and (4) cartilaginous structure 

Technique For eliciting spoken voice sounds, auscultation of symmetncal 
areas of the two sides of the patient’s bared chest is earned out with the aid 
of a stethoscope, whilst the patient is made to repeat over and over again, m 
a slow, loud, umform and deep voice, some convenient stock phrase, such as 
'^mnety-nme" or “o/ie-one-one” or “oue-two-three" Normally, spoken voice 
sounds are heard over the chest as weak, muffled, and indistinct rumbhng 
sounds, with individual syllables blurred and mdistmgmshable, this is refer- 
red to as normal vocal resonance Over the trachea and larynx, the voice 
sounds are normally much louder and clearer (laryngophony or physiological 
bronchophony) 

Physiological variations Vocal resonance is a somewhat vanable pheno- 
menon, even in health, being greatly dependent on the age, sex and smte of 
nutrition of the patient, on the pitch of the patient’s voice, and on the region 
or site of chest auscultated, and being proportional to the resihency of the 
chest wall and elasticity of lung tissue Vocal resonance, as a rule loudest in 
childhood and weakest in old age, because of the deeper and lower-pitched 
nature of the male voice, is usually louder in men than women Thin-chested 
or under-nounshed individuals usually yield better voice sounds than the thick 
chested, stockily built or obese 

Regional variations Vocal resonance vanes widely over the different 
regions of the chest, even in health Thus, it is normally louder on the right 
side of the chest than on the left, louder anteriorly than postenorly, very loud 
over the suprasternal region and interscapular regions (owng to proxumty 
of the air passages), weak over the mammary, scapular and infrascapular 
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r r ^ r P 

‘ S' 

resonance is 


regions, and absent over the infenor sternal region Vocal ^ 

loud over the seventh cervical vertebra and can be heard as far do\ihi Mthe\ 
fifth dorsal vertebra in health 


c 


V > ^ 

Spoken voice sounps in disease Vocal resonance may be pathologic^y, 
altered m one of several ways dunng states of disease Thus, it may be (1) m- 
creased or loud, (2) dumnished or weak, (3) absent, (4) loud and clear (toon-l 
chophony), (5) clear and articulate or syllabic m character (spoken peaon- 
loquy or “chest speech”), (6) nasal or bleating m character (aegophony), 

(7) rmgmg or metaihe and echoing m character (amphonc voice ^sound or 
resonance) , f 








% /A 

V^' 

' . V- J 


vY I’ 


Increased \ocal reso nance This is noted over areas of consolidation o r 
infijtrptifip of lung PMue, so hdified lung being a g ood conouctor oi^ ouP^ 


vibrations It may alsV be noted over a small superficial lung cavity,or ove r, 
an ar ea of partial atelectasis, bronchiectois or c ompensatory ' empbysm a > 
The presence of tumour, lyro phgland o r ad hesive band b etween a bronchus ^ 
and the chest wsS^ may mcrease vocal resonance locally by trmismitCihg tbe - 
vibrations better to the chest wall Occasionally, spoken voice sounds are^ 
paradoxically accentuated over a pleural effusion, when the subjacent lung 
tissue becomes sohdified, with the bronchus supplymg the part remaining pa- , 
tent ' * V ' 


T 

vj 

v.^ ^ 




*^5 


Decreased or dmmished vocal resonance Usually assoaated wth defective 
production or defective transnussion (or both) of sound vibrations, decreased 
vocal resonance may be encountered in case of partial obstruction of aa]~ air 
passage (as in partial laryngeal stenosis or glottic oedema), hypertrophic" 
emphysema, thickened pleura, small pleural effusion, partial pneumothorax,^ 
oedema of chest wall, or mahgnant disease of pleura, A feeble voice, ifrom 
disease or debility, may also result m decreased vocal resonance ^ - 
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H 

T 


Absence of vocal resonance Due to absence of production or transmission 
of sound vibrations, loss of voice sounds may be noted m case of deaf-mutism, 
vocal cord paralysis, large pleural effusion, massive emphysema, pneumothorax, 
acute pulmonary oedema or absence of lung tissue (as in, diaphragmatic Tierma 
or after lobectomy) ^ „ v 


Bronchophony When spoken voice sounds appear tmduiy loud or in- 
tense, clear and sound close to the ear (“chest voice’*), the individual words 
or syllables however remaimng indistinguishable the condition is referred 
to as bronchophony Normally audible over the larynx and trachea 0aryngo- 
phony or physiological bronchophony), true bronchophony is never* heard 
over the chest or lung parenchyma, except in case of disease Pathological 
ronchophony is usually mdicative of (1) lung consolidation as in lobaTipneu- , 


moma ( red or grey he patization), massiw i br^chopneumonia, caseous^ or 

^tubggJo^jhe^^a, (2) c ompress^ lun g aTm^^ - 
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(above the level of fluid) or intrathoracic tumour (catising lung compression), 
(3) tuberculous or broncbiectatic lung cavity, usually located superficially or 
surrounded by consolidated lung tissue 

Spoken pectoriloquy When spoken voice sounds appear unduly loud, 
clear and syllabic, individual words or syllables being clearly distinguishable, 
the condition is referred to as spoken pectoriloquy There is a clear trans- 
mission of syllabic or articulate speech (“chest speech”) directly into the ear 
Pectonloquy may be secondary to spoken or whispered speech, the latter 
vanety being usually of greater diagnostic value The causes of spoken and 
whispered pectoriloquy being identical, they are considered together under 
the caption of whispered pectoriloquy 

Aegophony When spoken voice sounds during auscultation display a 
peculiar quivering, nasal quality , like the “ bleating of a goat” or “speech 
with the nostrils c ompressed”, the condition Is referred to as aegoph^y 

Aegophony may be due to (1) pleural effusion , being usually heard best 
along the border of a pl eural effusi on,' just above the upper level of percussional 
dullness, (2) over a pleural effusion overlying an area o f lung consolidation , 
or ^3) over a cavity half-filled with secretion It is usually heard best over 
the b^ck, close to or latoal t o the lower a ngle, of the sca pula The mode 
of production of aegophony remains obscure, it has been attributed either 
to (1) the interposition of a thin layer of fluid between the lung and chest w all, 
allowing the transmission of o vertones but dam ping off the lower fun da- 
mental tones or .to ('21 a partial compression of lung tissue underneath th e 
upper par t of t he effu sion, altering the n ormal relationship between bronch i 
and lung parenchyma and thus causing a reinforcement of high-pitched nasa l 
sounds,. 

Although s tressed by some as diagnostic of pleural effusion and of value 
in differentiating an effusion from a lung consolidation, aegophony need not 
necessarily be present over a pleural effusion, and may occasionally be en- 
countered over a lung consolidation Hence its presence is neither necessary 
for, nor diagnostic of, pleural effusion 

Amphoric voice sounds (Echoing resonance) When spoken voice sounds, besides being 
intense and clear, display a charactcnstic metallic, echoing character, they are referred to as 
amphonc voice sounds They can be artificially imitated by speaking into the open mouth 
of ajar 

They are characteristically observed in case of either (1) a large cavity with tense or ngid 
walls communicating with a bronchus or (2) over an open or valvular pneumothorax 

The scratch sign This is of help in the diagnosis of pneumothorax It is eliated by 
placing the stethoscope at some midline position on the chest, either over the spine or sternum 
At equidistant points from the stethoscope the skm is scratched with a finger or blunt object, 
and the sound from the two areas compared A positive sign consists of a considerably 
louder and harsher sound on the side of the pneumothorax The difference m sound is attn- 
buted to high-frequency sound absorption by the subadjacent normal lung of overtones 
produced by the scratch 
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WTuspered voice sounds Sounds heard o\er the chest wall dunng the 
act of *‘p.hispenng ' {\^bispered \oice) on the part of the patient are referred 
to a^Vrhrspe ^ \oioe sou nds^ 

Mode of^rODIICXIOX Unlike spoken spaxh, the G ottis or_vp cal cor^ 
pla) no oa^n the productloToT the fundamental tones of whispered voic e 
sounds, the la rynx being passive ""^e phenomenon ^f ar ticidaUonyi^ 
oscr the entire functio n of soun d production Also, m the case o f whisp ered 
\^ice sojinds, there is no vibrator}^ tremor or S} iDpathetic vibratiorx on the 
part of the th ^cic \\alls7 is in th^ cas e of spoken voice sound s 

Method or technique . The method of eliciting whispered voicgl. sounds 
isTo mate th^atient re^t over and over again, m a nhis^r, some convenient 
stock phrase, such as “one, one, one’\ “one, ^^o, three“, or “mncty-nine”, 
dunng nhich tune auscultation of vanous parts of the chest wall is earned 
out in a syst ematic and s\Tnmetncallnanner ™ ' 

Whisperfh v oice sounds i n healt h Normally, whispered vo ice sounds 
are heard indistinctly or faintly over cer tain areas of the chest only, m 
OYCT the main aiF passa^ (such as the trachea arid brondii), over me spme 
of the se\enth cer\acal \ertebra, over the inner end of the second nght inter- 
costal space ana m the interscapular regiott The whispered voice is usually 
inaudible o\er normal lung parenchyma, especially at the bases The presence 
of whispered \oice sounds, therefore, anywhere o\er normal lung tissue is 
suggestive of disease 

\^T\ispered voice sounds m disease When the whispered voice becomes 
audible over areas of the chest wall (e g. over normal lung tissue), where it is 
normally inaudible or becomes more intoise than nonnalT^nTusiially indi- 
cative of patchy consobdation, infiltration or distension of lung fissueTTfius, 
It may be encountered over areas of bronchopneuraoma, tuberculous infilt- 
ration or compensatory emphysema 

Whisphied PECT ORitJOQm C Whispenng pgctonloQu\ \ b ronchial whispeU 
the wJusperectToi^ Ts transm itted to_the chest wall vvith suflScient clanty, 
to maintain its articulate or^Uabic cha racter , the in dividual syllables or woT ^ 
being clearly distinguishable as if uttere d directly into the exammeFs ear, 
the condition is referred to as whispered pectoriloquy A sign of great diag- 
nostic value, whispenng pectoHloquy is indicative of (1) a fairly laige cavity 
in tb^UD g, c ommumcatmg with a bronchus, (2) a massive or dijSfuse cons o- 
jidation of lung tissue overlyrng or adjacent to a bron^u^ (3) r etracted or pa r- 
lung tissue just abo^ (or at tunes bdow) the level of a pleural 
effusion, or (4)Fobstruction of a largF bronchus by a tumour (the a gg being 
p ositive just proximal to the site of obstruct ion) 

According to some, the presence of whispered voice sounds over lung tissue 
^often an earl ier, more sensitoe a acrjgg5g ^~i[g5~H'~Hiir'^^ 
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NAME 


FRONT 



INSPECTION 

Respiratory movements zone 
of norma!, diminished or absence 
of oKurslon of chest to be 
shown both in front and back 

Apex beat position to be 
Indicated by dark spot 


PALPATION t 
Vocal fremitus 


Increased 

VF + 

Diminished 

VF~ 

Absent 

VF Abi 

PERCUSSION 

Impaired note 

iiliilill 


Dull note 
Flat note 



OATi — RECORD NO 


SACK 



Normal 


Diminished 

y 

Absent 

Abs Br 

Exaggerated 


Bronchial 


Cavernous 


Broncho*vcslcufar / \ 


Adventitious sounds 
Rhonchl ^ ^ 

Coarse rales 
Medium rales ® V* 

o 

Rne rales 

pleura! friction 'VMA^ 


Sts 

Fig 10 32 Graphic recording of physical signs in the respiratory system 
and the symbols which may be used 
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consolidation or infiltration of the lung than bronchial breathing, a viev. not 
shared b> aD Hone^er bronchial breathing and ’whispering pectoriloqx^ 
are inseparable phracal signs 

Vtluspered ioice sounds are of particular value m senous cases of lobar 
pneumonia and lung carrtatio n, •where, because of gra\e illness, ex haustio n 
orpam, normal breath sounds are not clearh audible, and forced_je 5 piration 
and ehatation of spolen soipe sounds are not adsisable 

D’EsprScS siGV No^nallv, whispered vo ce souods are audJbV ovtr the spines of t he 
lOTTcr cr^^cal ^Tcrcbrac, no^ bong transmitted, houc\cr, (o bdotv the Icv’d of the soTcnih 
m infancy and chfldhood, and belcrs the of the th^ lhoi^c \crtcbra 

adults, V»liea vviLspenng psctoriloqu> is cncouatered these lc%els, dTspine’s 

sign is said to be “posrtn’ e A positn'c d*Espinc s sign is frcqncntiv but cot mt^ariadi> 
s uggestne of (1) e nlarged mediasttnal or tra cheobronchial l^TCphcode s, (2jTur nour in tn e 
pos* enor rredia sto^ ^^ (3) a p atch of central pneumo nia. 

B^celu s sign (Amphonc pectoriloquy) This sign vrzs used onoe to distinguish purulent 
from serous pleural cS'usioas Transmission of whispered \oicc sounds throu^ pleural 
cSusion supposed to rule out a purulent and fat our a serous dfusioa in the pleural ca\Tt> 
This sign has become more or less obsolete 

AarincaAL \ocal resovasce fPhlegaphorua) This mzy be resorted to in rare cases of 
dsaf-mntism, aphonia or coma, where spohen or whispered sxncc sounds are either unobtam- 
ab’e or inadvisable. Scnerwalds tedunque consists m a repeated percussion or tapping 
of the patient s tlijTOid cartfla^ (the mouth of the patient bang lept closed), the examiner 
listening at the same time to vanous places on the patient’s chest. 

Graphic recording of anscnltafory findmgs As m the case of cardiovascular 
aoscullatoiy findings, drSerent methcxls of recording xespiratoxj'’ signs graphi- 
cal!} ha\‘c been recommended. Fig 10 32 illustrales one such method. Such 
graphic representation pernnls a rapid Msualization of the respirator}’’ findings 
at a glance 
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The Abdomen 


It is not always possible, in the examination of the abdomen, to adhere stnctly 
to the usual order of eliciting physical signs, viz inspection, palpation, per- 
cussion, and auscultation, as in the case of the cardiovascular and respiratory 
systems It is however advisable, even in the case of the abdomen, to resort 
to some systematic plan of exarmnation, in order to avoid important omissions 

Topographical anatomy The surface markings or abdominal projections 
of intra-abdominal organs are not as precise or fixed as those of intrathoracic 
organs, they being dependent to a great extent on The constitution, state of 
nutation and musculature of the individual 

IMPORTANT ABDOMINAL LANDMARKS 

Certain artificial and skeletal landmarks are of invaluable service m locah- 
zing symptoms, signs, structures or organs, within the abdommal cavity, 
in relation to the anterior abdommal wall 

By the projection of certain vertical and horizontal fines, the abdomen can 
be arbitranly divided into quadrants or regions Such a division serves to 
facihtate the task of locating the exact site of a pain or an intra-abdommal 
structure or organ in relation to the abdommal wall 

The simplest method is to divide the abdomen mto four quadrants, viz 
the nght and left upper and the right and left lower quadrants, by drawmg 
two lines, vertically and horizontally, through the umbihcus This method 
of division does not permit a dehneation of certam important regions of the 
abdomen, such as the epigastnc and the suprapubic regions 

A better plan is to subdivide the abdomen into nine regions or segments, 
with the aid of two vertical and two horizontal fines or landmarks The 
vertical Ime on either side is drawn upwards through the nud-mgmnal pomt, 
or midway between the midhne of the abdomen and the antenor supenor 
ihac spine The upper honzontal line crosses the abdomen along the lowest 
levels of the costal margins or tenth costal cartilages, whilst the lower hon- 
zontal line connects the two antenor supenor diac spines By this method, 
it IS possible to map out mne important regions or segments of the abdomen 
(Fig 111) 
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Certain important rntra-abdonunal contents or viscera, in relation to these 
arbitrary dirisions of the abdomen, must be borne in mind 

3 Left krpochondnac 


1 hypod'ondnac 

Right lobs of hm 
Gail-bladdcr 
Part of dnodtnnm 
Hcpatsc flexure of colou 
Part of nght ladnej 
Right suprarenal gland 


4 RighS lumbar 

Ascending colon 
Lo^'cr half of right kidney 
Part of duodenuni and 
jejunum 

7 night iliac 

Caecum 

Appendix 

Lo^cr end of ilemn 
Right ureter 
Right spermatic cord m 
male 

Rj^ otary in female 


2- Epigastric 

I^Ionc end of stomach 

Paodctium 

Pancreas 

Aorta 

Part of the liver 


5 Vrnbihca} 

Omctitum 
Transv-erse colon 
Lo^tr part orjguntim 
and ileum 

8 H\pogastnc 

neam 

Bladder 

Gravid pregnant uterus 


Stomach 

Spleen 

Tail of pancreas 

Splenic flexure of colon 

Upper part of the left 
kidney 

Pan of the left lobe of 
the li\-er (at times) 

6 Left lumbar 

Descending colon 

Lower half of left kidnev 

Portions of jejunum and 
ileum 

9 Left jliac 

Sigmoid colon 

Left ureter 

Left spcTnalic cord in 
male 

Left ovnry in female 


Natural landmarks, v^hich can also be usefully employed for locating 
symptoins or signs m relation to the abdominal wall, arc the xiphistcmum or 
ensiform cartQage, the umbihciis or navel, the symphy’sis pubis, right and left 
costal margms, nght and left antencTr supenor ibac spines, the Imea alba and 
the linea semilunaris 


The Imea alba or v^hite bne is a vertical tendinous line extending from the 
tip of the xiphoid or ensiform cartflage to the symphysis pubis The Imea 
semflunans is a cun ed bne along the outer border of the rectus muscle on either 
side, extending from the nmth costal cartilage to a point miduaiy between the 
umbibcus and the antenor supenor spme of the ihura 


INSPECTION 


SI H T H O D S 

For a proper inspection of the abdomen, the hghting must be adequate and 
tangential, dayh^t being preferable to artificial bghting Inspection may 
be earned out with the patient either recumbent or standing, the former being 
the position of choice for most cases 

Inspection of tbe recumbent patient is earned out ivith the patient lying com- 
fortably on his back, mth one piUois under the head. The examiner either 
arts or stoops b>' the side of the bed in order to bring his e3'es on a level with 
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the anterior abdominal wall Alternatively, he may stand by the side or at 
the foot of the bed and inspect the patient’s abdomen, tangentially, from a 
higher lc\cl, viewing the abdomen in this manner may serve to bring out 
minor \anations of abdominal contour and reveal the presence of abdominal 
lumps 

An inspection of Uic abdomen with the patient erect or upright is also ad- 
visable m most eases, this position frequently facilitates the detection of visible 
herniations, engorged veins, \ isocroptosis or of a pendulous abdomen 

An examination of the hack, below’ the level of the tenth rib, should be 
routinely included in abdominal inspection, abnormalities of contour m this 
region may suggest the presence of intra-abdominal disease 

sent ME or INSPECTION 

Tlie following must be routinely looked for during inspection of the abdo- 
men (1) the contour or shape, (2) abdominal asymmetry through swelling 
or retraction, (3) the state of the skin, (4) the umbilicus, (5) the outlines of the 
recti muscles. (6) the veins, (7) the arteries, (8) peristaltic movements, and 
(9) respiratory movements 

Contour or shape Tlicrc arc three mam types of abdominal contour 
In the Jlat type of abdomen, which is common in young adults, thenb margins 
and anterior abdominal wall arc more or less on tlic same level Inihc glo- 
bular or round type, tlic anterior abdominal w'all presents a fonvard convexity, 
usually through obesity or lack of muscle tone In the scaphoid or “boat- 
shaped” abdomen, which is common m thin subjects and those suffering from 
wasting diseases, cachexia, dehydration and meningitis, the antenor abdominal 
wall presents a foiavard concavity or sunken appearance 

A symmetrical distension or bulging of the abdomen may be due to obesity, 
gaseous distension, ascites or pregnancy 

Abdominal asyTumcIry. Lack of symmetry of the abdomen may be due to 
local bulging or retraction of the abdominal wall, the former being far more 
common 

A localized swelling, bulging or protrusion of the abdominal wall may be 
due to enlargement of a solid organ such as the liver (Fig 1 1 2) or spleen, m 
which ease the lower border of tlic organ usually moves up and down with 
respiration Whilst in the ease of liver enlargement the swelling is on the 
right side or middle of the abdomen, m the ease of splenic enlargement it is 
on the left side, and m the case of an enlarged kidney it is located either ante- 
riorly, posteriorly or in the flank In a thin subject, even an enlarged gall- 
bladder may show itself as a visible protuberance in front 

Undue distension of the stomach, small intestine or colon may be obvious 
on inspection, the prominence being m the epigastnc and left hypochondriac 
regions in the case of the stomach (Fig II 3), over the central or umbilical 
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region (Fig II 4) m the cose of the small intestine* and along one or other 
side, below the costal margin, in ease of the colon 
A tumour or cyst arising from the pancreas, rclropcntoncal tissue or mesen- 
tery' may cause abdominal asyromclry through local bulging A greatly 
distended unnaiy bladder, from retention of urine, may cause a \isiblc swelling 
m the suprapubic region A fullness or prominence of the nghl or left costo- 
\cnebral angle of the back may be caused by a tumour, by infection within 
or outside the kidney or a cold abscess (Fig II 5) 

Local retraction of the abdominal w^all may be due to injury to some under- 
lying muscle or to the displacement of an organ, such as tlic liver Moderate 
retraction of both hypochondnac regions is common in visceroptosis In 
acute intestinal obstruction, the area beyond the scat of the obstruction fre- 
quently appears retracted 

State of (he skin Visible linear scars over the abdominal wall arc usually 
indicative of previous abdominal operations The abdomen may be a mass of 
surgical scars from previous laparotomies in Munchaussen's syndrome Brand- 
ing marks of diverse sizes and shapes and “stellar” leech-marks arc at times 
observed in this country, they usually suggest the existence of some abdominal 
pain or distress in the past A dn, tense, glistening and transparent abdo- 
minal skm, through stretching, suggests chronic distension of the abdomen 
White lines over the lower part of the abdomen, thcsocallcd linear albicantcs 
with an associated loss or rupture of clastic fibres, arc evidence of previous 
stretching of the skin, through pregnancy^ ascucs, abdominal tumour, evst or 
massive enlargement of an organ such as the spleen, rapid weight gam and in 
Cushing’s syndrome Prolonged ovcr-slrctching of the abdominal skin, as 
m pregnancy, may result m a deposition of pigment along the hnca alba, the 
so-called hnea nigra Purplish ^tnac over the abdomen arc suggestive of 
adrenocortical hypcrfunction of Cushing’s syndrome Tinted stnac have been 
rqDortcd to occur m young obese individuals of both sexes with increased 
unnary steroid excretion Multiple small nodules of the skm (cancer aitis) 
m the region of the umbilicus, caused by metastatic deposits, may be the first 
sign of mtra-abdominal malignancy 

State of the umbilicus^ Normally indrawn or flush with (be skm surface, 
the umbilicus may alter in shape or position, depending on the (one of the 
abdominal muscles and the degree of abdominal distension In ascites, it 
may become transversely stretched (smiling umbilicus), everted or ballooned 
out In ovanan cyst it tends to be vertically sirelchcd 

A bluish discolouration of the umbilical area (Cullen’s sign) secondary to 
blood-pigment reaching the umbilicus through the lymphatics of the medial 
^biJical ligament, is suggestive of intra-abdommal haemorrhage, usually 
from ^ptured ectopic pregnancy', it is a sign usually of ormnous significance 
A che^.red swelling of the umbilicus IS usually inflammatory and suggestive 
of an inflamed Meckel’s diverticulum 
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Tip 11 I The regions of the abdomen 


Tip 112 Liver abscess producing 
nglit upper abdominal bulge 



Fig 11,3 Asymmetrical 
distension of abdomen 
from pyloric obstruction 


Fig 11 4 Ventral hernn, local 
bulging of abdomen 







fig 11^ Cold at>scess. m 
right loin 



Fig 116 Prominent anterior abdominal 
veins due to both portal and inferior vena 
caval obstruction Insert In portal ob- 
struction the vems-xadiate from the umbili- 
cus in obstruction of infcnor vena cava 
the collateral venous channels carry the 
blood upwards 



Fig 11 7, 5CC p 373 
Fig 11 8, p 374 



Fig 11^ Visible peristalsis m pylonc 
obstruction Ether may be sprayed on the 
abdominal \\all to incite peristalsis 



Fig. 11 10 Ladder pattern 
resulting from intestinal 
obstruction 
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An umbibcal discharge, serous or seropurulent, may be due to bactenal or 
fungal infection of the umbilicus or a patent urachus Faecal fistulae at the 
umbilicus may be due to patent omphalomesenteric duct, inflammatory changes 
commencing m the intestine and extending up to the umbflicus, carcmoma of 
an abdonunal organ (usually of the stomach reaching to and breakmg through 
the umbilicus), or inflammatory conditions of the umbihcus extending to and 
involving the intestine 

Diastasis of the recti. Marked weakness of the recti muscles may lead to 
their wide separation in the midline, either above or below the level of the 
umbilicus Such a diastasis or divancation of the recti may not be apparent 
unless the patient raises his head and shoulders m the lying-down position, 
or stands up and strains Ascites is another cause of divancation In severe 
cases, part of the intestine may protrude forwards, through the gap between 
the recti muscles 

Vems. Pronunence or distension of the superficial veins of the abdommal 
wall is abnormal and indicative of obstruction to the return cnculation through 
the portal vein or the mfenor vena cava (Fig 116), this may result from an 
enlarged liver, mtra-abdominal tumour, chrome distension of the stomach 
or mediastinal new growth The normal flow of blood in the superficial veins 
of the abdomen is from the umbilicus upwards to the thorax, and from the 
umbihcus down to the groin (Fig 11 7) 

In mtra-hepahe portal venous obstruction or portal hypertension, as a rule 
secondary to cirrhosis, only a few veins are usually visible in the epigastnc 
region, although large and tortuous veins radiating from the umbihcus {caput 
medusae) may be observed in some cases, the blood flow m these veins is 
directed radially away from the umbilicus (Fig 11 6 inset) In extra-hepatic 
obstruction, the flow is towards the umbihcus (Fig 117) because the para- 
umbilical vein conveys blood from the abdominal wall to the hver 

Inferior vena caval obstruction also gives nse to collateral veins (Fig 11 7) 
which can be differentiated from portal collateral vems chmcally thus 


normal 


PORTAL VE\ti OBSTRUCTION 



Ejitra-hepatic Intra-heptatlc 




Fig 11 7 Diagram of venous return from lower chest and 
abdomen, normal and abnormal 
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Portal collaterals 

1 Prominent collateral veins radiating from 
umbilicus 

2 No dilated vessels over the back 

3 Direction of flow downwards in vessels 
below umbilicus 

4 Brmts common over dilated vessels 


Vena cava collaterals 

1 Collateral tend to be more prominent 
m the flanks 

2 Often dilated vessels over back 

3 Direction of flow upwards in vessels 
below umbilicus 

4 Bruits not heard over dilated vessels 


To determine the direction of blood flow in a collateral vein, a part of the 
vcm winch is free from branches for a distance of 3 to 4 cm is selected The 
examiner’s two fingers are 
pressed close together over 
the mid-section of this vein 
and then drawn apart in 
order to empty a section of 
the vein of blood, the pres- 
sure with the fingers being 
maintained (Fig 118), one 
finger is then lifted at a time 
and the direction of filhng 
up of the emptied section of plg Method of dctcrmmmg direction 
vcm IS observed However of blood flow m collateral veins 

the valves m dilated veins may become ineffective and it may not be always 
possible to ascertain the direction of blood flow m a vessel by the technique 
of stnppmg It between two fingers Whilst m health the flow of blood over 
the lower two-thirds of the abdominal wall is directed downwards, in inferior 
vena caval obstruction the direction of flow is upwards or m a reverse direction, 
part of the blood from the lower part of the body finds its way, through the 
collateral circulation of the abdominal panetes, to the supenor vena cava 

The degree of distension of the subcutaneous veins over the abdomen is 
not necessarily proportionate to the height of mtra-abdonunal pressure or 
to the degree of obstruction to venous return, because of the possibility of 
anastomotic veins elsewhere being more dilated than those of the subcutaneous 
tissues 



In massive ascites, both the portal and the infenor venal collaterals may 
be Visibly dilated, when the intra-abdommal tension is reduced in such a 
case, the inferior vena caval collaterals usually disappear but the portal collate- 
rals tend to persist 

Arteries A normal abdominal aorta may pulsate visibly in case of a 
scaphoid abdomen, aortic regurgitation, ncurocirculatory asthenia, thyrotox- 
icosis and lordosis of the upper lumbar region, the aorta overriding the spine 
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being thrust fonvards A pulsatile swelling in the epigastrium, may be due 
to an aneutysm of the abdominal aorta, but is more often due to an epigastnc 
tumour or a mass of enlarged lymphnodcs overlying or attached to the aorta, 
when such a tumour is adherent to the aorta, the pulsations persist even tvith 
the patient in the knee-chest position, with a non-adherent lump, on the other 
hand, the pulsations tend to disappear Abdominal pulsations may also be 
caused by an enlarged and pulsating liver 

Peristalsis. Abdominal peristalsis may be visible in perfectly normal 
indisnduals with thin abdominal walls and in cachectic or malnourished child- 
ren Apart from these exceptional instances, visible penstalsis is always 
indicative of bowel obstruction To look for peristalsis the abdomen must be 
carefully obscn'cd for several minutes, a gentle flicking of the abdominal wall 
or the pouring of a drop or two of ether over it may serve to imtiate visible 
peristaltic waves 

TIic site, direction and nature of the penstalsis arc helpful m determining 
the site of obstruction In pylonc obstruction (Fig 11 9) the penstalsis is 
best marked m the umbilical area, starts as a depression in the left hypochon- 
drium from behind the left costal margin and moves towards the right In 
small intestinal obstruction, the peristalsis is most obvious below the umbilicus, 
in the form of worm-likc, undulatory movements proceeding in vanous direc- 
tions In obstruction close to the caecum, the penstalsis is best seen m the 
umbilical region, the distended coils of intestine appear as parallel ndges 
one above the other, forming a so-called “ladder pattern” (Fig 1 1 10), a sign 
almost diagnostic of advanced intestinal obstruction When the transverse 
colon IS obstructed, peristaltic waves, travelling from right to left, are seen 
cither in the epigastric region or below the umbihcus, depending on the position 
occupied by this part of the bowel In obstructive lesions of the ascending 
or descending colon, the penstaltic wave travels vertically upward or down- 
ward in the flank and mimics an alternately appeanng and disappearing mass 
or tumour In colonic obstruction it is common to find the caecum visibly 
and palpably distended and rising with each wave of peristalsis 

Respiratory movements. Normally, the abdominal wall moves freely wth 
respiration in males (abdominal breathing) but not in females (costal or tho- 
racic breathing) Rcstnction of the respiratory movement of the abdommal 
wall in a male may be due to (1) inflammation of the pentoneum, or (2) referred 
pain from an inflammatory lesion of the diaphragmatic pleura or an abdominal 
muscle, (3) a tense ascites, or (4) a massive intra-abdominal cyst or tumour 
A large tumour or cyst may offer a mechanical impediment to movement 
A diminution of respnatory movement of the abdormnal wall in a restricted 
area, such as the ri^t upper or lower quadrant, suggests inflammation of an 
underlying viscus, such as the gall-bladder or the appendix 
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PALPATION 
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Palpation is by far the most informative method of examimng the ahdofecai ) 

It may yield information of great diagnostic value V" 


Technique. Abdommal palpation is possible with the patient either stand- 
mg, sittmg-up or recumbent, the ideal position bemg the dorsal recumbrat 
posture, with the patient lying flat on the back and with one pillow undei^ the - , 
head. A flexion of the patient’s legs, with the soles of the feet restmg on the c ^ 
bed, IS advisable, in order to secure adequate abdominal relaxation, Th® 
patient is then asked to breathe quietly t^ugh the nose, whilst the arms ^ > ' 
he loosely by his sides. The examiner either sits by the side of the bed on a 
chan or stool or bends down sufiBciently when standmg to bring himself on a 
level with the papent The palpating hand must be warm in order to prevent ' 
a reflex contraction of the abdommal muscles, if not, palpaPon may be 
earned out with the patient’s shirt, underwear or a bed-sheet mterposed bet- 
ween the hand and the abdominal wall The exammer’s forearm and hand ' 
must be on a level with or shghtly below the antenor abdominal wall Pal- ^ 
pation, whether earned out with the palm of the hand or the fingers, must be 
gentle but firm, avoiding sudden thrusts Although the vanous regions of 
the abdomen can be palpated in any order, it is best to proceed systematically, 
leavmg palpation of tender or pamM areas, which are likely to yield involun- ^ 
tary protective spasms of the abdommal wall, to the very last , ■■a 


In case of madequate relaxaPon of the abdonunal wall, as'm the case of 
nervous patients, the patent’s attention may be diverted elsewhere’ by engagmg 
bun m conversation dunng palpation, at the same time, his faa is observed 
closely for any wmcing movement, which nught suggest the presence of a 
tender area Another method of overcoming muscular ngidity^ m refractory ^ 
cases, IS to exert pressure, with the base of the palm of the left hand, ofl the 
lower part of the patient’s sternum, thus immobilizing the thorax and forcing 
the patient to breathe abdominally, the examiner then seizes the opportimity 
of palpaPng the abdomen, with his right hand, during each phase of mspiratiori, 
when the abdominal muscles are relaxed. ’ '■t ’’’ 


Palpation of the abdomen m the knee-chest or knee-elbow position is reserved 
for special cases only, for palpatmg small lumps not clearly demonstrable 
in the dorsal decubitus, for demonstrating small mtra-abdommal flmd collec; 
tions, and for difierentiating pulsatile tumours from abdommal aneurysms, 
such a posture may prove mvaluable 

methods of palpation " ‘ ’ f 

- "'i , P A 

Four mam methods of abdommal palpation are m ,use, viz. superficial 
pal^tion, deep palpation, bimanual palpation, and the method of dipping 
orballotment ... - 
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(1) SuperiBcial palpation A gentle or light superficial palpation of the 
abdomen is advisable, to begin with, in all cases, it serves to allay the patient’s 
fear of being hurt, secures adequate muscle relaxation, and enables the examiner 
to obtain a general idea about the abdomen Except for a few hypersensitive 
individuals, who display ticklishness or resistance to palpation, the abdommal 
wall in most subjects is soft and yields readily to superficial palpation Elici- 
tation of any degree of tenderness or muscle-guarding, dunng light palpation, 
IS indicative of inflammation, enlargement or new growth affecting an under- 
lying viscus The order in which the vanous areas of the abdomen are pal- 
pated depends on circumstances, as a rule, however, it is best to leave the area 
under suspicion to the last Thus, with a history suggestive of cholecystitis, 
palpation of the nght upper quadrant or gall-bladder area should be earned 
out last A circumscribed area of tenderness may be associated with a hyper- 
sensitiveness or hyperalgesia of the overlying skin, this can be demonstrated 
by pinching the skin and subcutaneous tissues with the fingers 

(2) Deep palpation This may be earned out by the examiner, usmg either 
one hand or both hands During routme deep palpation, the nght hand of the 
examiner is placed flat over the patient’s abdomen, and palpation earned out 
with the volar surfaces of the flexed fingers, a steady and firm pressure being 
maintained throughout, sudden or jerky movements with the finger-tips must 
be avoided at all times 

In the case of a massive, tense or thick-waUed abdomen and for palpating 
a deeply-placed structure within the abdominal cavity, re-inforced palpation, 
using both hands, is preferable In this method, the fingers of one hand are 
placed loosely over the region to be palpated and pressure exerted upon them 
with the distal ends of the fingers of the other hand The patient is then asked 
to breathe in and out deeply, and whilst the abdomen falls in dunng expira- 
tion, the palpating hands are made to smk deeper and deeper into the abdo- 
men, until the desired organ or mass within the abdomen is felt by the pal- 
pating or passive hand 

(3) Bimanual palpation Particularly useful for the palpation of kidneys, 
this method may also be employed to advantage in the case of the hver and 
spleen The examiner, with his face directed towards the patient, stands or 
sits on the patient’s right side For palpation of the kidney, he places one 
hand under the loin with the tips of the extended fingers resting against the 
erector spmae muscle, the other hand being placed flat over the abdomen 
with the fingers pointing upwards towards the costal margin Tlie patient is 
then asked to take a deep breath whilst firm pressure is maintained with both 
hands When a kidney is enlarged or palpable, it moves downwards into 
the gap between the examiner’s hands and separates them 

(4) Dipping or ballolment In the presence of a massive ascites or large 
amouni of free fluid within the abdomen, ordinary palpation may fail to reveal 
the presence of an enlarged organ or pathological mass, in such a case, the 
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method of dxppmg may be resorted to Either the tips of the examiners w- ^ 
tended fingers are suddenly pushed mto the abdomen with a quick stabbing^ 
nio\’cment or, altcmativel} , the extended hand is suddenly flexed at tte meta* 
carpophalanecal jomts m order to depress the abdominal wall, and then cquaify 
quickly withdrat^u. Such a procedure, by displacing the fluid momentaiity, 
pennns the fingers, after a ^nes of sudi movements, to reach and fed aiQr’ 
sohd organ or lump that may be masked due to the i ntra-abdommal fluid. ^ ^ 

Normal strvcwkes which may be fdt during abdominal pdpation am 
the following (1) The abdominal aorta the systolic thrust of the abdominal 
aorta, hing against the bony' spme m a thm or hj’persensrtivc individi^^in^ 
be easily palpable (2) The bodies of the lower lumbar vertebrae, particu- 
larl\ m cases of lordosis or curvature of the lumbar spine, (3) The lower 
border of the liver during deep inspiration, particularly in emphy’sematous 
subjects, (4) The right hdn^ m thm individuals with lax abdominal walls, 
m multiparous women and m the aged, the lower pole of the kidney' may be 
felt durrag palpation at the height of inspiration, the right kidney, being some* 
uhat lower than the left, is usually fell in such cases. (5) The transverse 
colon m youthful and eldarly' subjects with lax abdommal wnlk, the transverse 
colon may be palpable, as a transversely placed elongated structure^ just 
abov^ the umbilicus. 

ABNORMAL PALPATORX FINDINGS 

Musde guarding or r^dity. Any mcquahty in the resistance ofiered by the 
abdommal musculature, on the two sides, during palpation, must be caiefuHy 
noted. An mcreased rcssstance or ngtdit}\ when not indited voluntarily, is 
abnormal 

A generabzed ngidrty over the entire abdomen is strong suggestive of 
general pentonitis, m such a case, the nmdity is *‘boaid4ike'’ and even firm 
pressure maj fail to mdent the wall even sli^tfy Diffiise rigidity may also 
be encountered m cases of acute intestinal obstruction, xcteniiigitis, tetanus, 
tabetic crisis, lead cohe, spinal mjuiy, marked abdominal distenrion or esten* 
siv^ intra-abdonnnal adhesions or psjrfaopathic drug addiction. Loedbzed 
or unilateral nguhty may* be due to local mflammatioii as m ai^ieodicitis, 
or to the presence of a solid organ or tumour directly’ .undemeath the abdomi- 
nal walL Thmsiefir or momentary ngidity may be encountered, in sensitive 
individuals, duimg attacks of severe abdominal pain. 

Tenderness. Fam on pressure, or tenderness during palpation is alw^x 
suggesti\'e of disease or mflammauon of an undcriying organ, provided local 
tenderness of the mtervemng abdommal wall -can be nfled oat The phaao- 
menon of rrfwnnd tenderness can be chated by exertmg firm pressure with the 
hand over a pamfiil area and then leleasii® the pressure suddenly, in which 
caa the patieni rosy complam of sharp pam. Rebound tenderness stgnfpi-^ 
inflammauon not only of the visceral but abo the parietal penloneumur Re- 
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bound tenderness may also be elicited at times in association with distension 
of bowel loop or loops Shifting tenderness is a useful sign for differentiating 
abdoimnal tenderness due to acute nonspecific mesenteric ademtis from that 
due to appendicitis In the former, after laying tne patient on the left side for 
a few minutes, the maximum tenderness moves to the left of the ongmal site 

When pressure apphed to one area of the abdomen elicits pain or tenderness 
in another area, the phenomenon is spoken of as referred or crossed tenderness 
Thus in a case of acute appendicitis, pain or tenderness m the right lower 
abdominal quadrant may be induced by pressure on the descending colon 
(Rovsing’s sign) When a circumcised area of tenderness is ehcited by hght 
or deep palpation, one must examine the overlying skin for hypersensitiveness 

Oedema of abdommal wall This can be demonstrated either by digital 
pressure, which leads to the phenomenon of pitting or by picking up a fold 
of skin and subcutaneous tissues in which case the thickening of tissues through 
oedema becomes obvious Oedema of the abdommal wall may be associated 
with generahzed oedema or anasarca, as in cases of nephritis or cardiac failure, 
or with massive ascites In myxoedema, although the abdominal waU feels 
thickened, there is no pitting on pressure 

Doughy feel. A doughy or resihent feel, when encountered during palpa- 
tion of the abdomen, is said to be diagnostic of tuberculous pentonitis It 
may afford useful confirmatory evidence of the disease A doughy feel may 
be encountered at times in tropical sprue and in multiparous obese females 

Haematoma of rectus sheath. A tender mass in the hypogastnum to the 
nght or left of the midline associated with pam, necessitates exclusion of a 
haematoma of the rectus sheath Predisposing causes are pregnancy, trauma 
to the abdomen, severe coughing or use of anticoagulant drugs A useful 
sign is that when the recti are contracted by sitting, the mass is still felt and 
fixed, while an intra-abdominal mass is no longer easily palpable (Fothergirs 
sign) 

INVESTIGATION OF A MASS OR LUMP 

A palpable intra-abdormnal mass or lump may be caused by the enlarge- 
ment of a sohd organ, distension of a hollow viscus, presence of a new growth 
or tumour, or a mass of inflammatory tissue The following observations are 
necessary in order to deternune the nature of an abdonunal lump 

(I) Position or anatomical relationship To determine whether a lump 
IS intra-abdonunal or extra-abdommal, the recumbent patient is asked to 
raise his head and shoulders, if the lump becomes more pronunent, it is within 
the abdoimnal wall, if it tends to disappear, it is mtra-abdonunal As a rule, 
the presence of a lump in any part of the abdomen suggests disease of some 
underlying organ or structure in the same region, occasionally, however, a 
tumour or abscess ongmating in one part may grow or advance in such a man- 
ner that It becomes palpable elsewhere 
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(2) Size. The size of a lump may at times suggest its true nature, for ins- 
tance, whilst a huge liver is more in favour of malignancy than cirrhosis, 
a massive spleen suggests leukaeima or chrome malaria rather than Hodgkin’s 
disease 

(3) Consistency Wklst a malignant tumour is usually firm, hard or stony, 
a cyst, inflammatory swelling or tumour imdergoing softening or necrosis tends 
to be resilient, faecal masses are usually mdentable 

(4) Surface and contour A smooth surface with a rounded contour may be 
caused by the enlargement of a sohd or hollow organ In diffuse enlargements 
of solid organs, the surface may be either smooth, granular or nodular In 
carcinoma of the liver, the surface is frequently studded with large, umbilicated 
nodules 

(5) Tenderness Unless the patient is unduly nervous or sensitive, abdo- 
minal tenderness usually suggests an inflammatory or congestive condition of 
some underlying structure For instance, tenderness of the liver is more sug- 
gestive of hepatitis or the passive congestion of heart failure than of cirrhosis 
or malignant mfiltratiom 

(6) Movement with respiration The respiratory movement of an intra- 
abdommal lump can be determined by resting the fingers against the lower 
border of the lump, whilst observing the excursions of these fingers dunng deep 
inspiration and expiration A tumour that moves freely with respiration 
probably anses from an organ in close relationship to the diaphragm, such as 
the liver, spleen or, to a lesser extent, kidney Immobihty of the tumour, 
on the other hand, suggests its origin from a hollow organ, the presence of 
adhesions, fixation to retroperitoneal tissues, or diaphragmatic fixation through 
pleunsy, emphysema or massive enlargement of the liver or spleen 

(7) Pulsation A visible or palpable abdominal pulsation, transmitted 
from tlie abdominal aorta through a solid mass or tumour is not uncommon. 
It IS nonexpansile in character unhke an aneurysm of the abdommal aorta 
A pulsatile swelling m the epigastrium should suggest an aneurysm of the 
abdominal aorta, or epigastnc tumour, or enlarged lymph nodes overlying or 
attached to the aorta If the pulsation is due to a tumour not adherent to the 
aorta, it will disappear if palpation is made with the patient in the knee-chest 
position 

(8) Mohihty The mobihty of a lump can be determined by gently pushing 
It m vanous directions, and observing the range of movement jn each direction, 
a floating kidney, for instance, can be most readily pushed upwards and back- 
wards A lump that can be freely moved about dunng palpation and tends 
to drop m the upnght posture is suggestive of a ptotic or floating kidney, hver 
or spleen, a tumour of the pylorus or mtestme, a faecal mass or gall-stones 
A slightly mobile lump is likely to be associated with the gafl-bladder, omentum, 
uterus or ovary A fixed or immovable lump suggests tumour of the pancreas. 
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aneurysm of abdoimnal aorta, appendicular abscess, cold abscess or enlarge- 
ment of retropentoneal glands The position of a tumour arising from the 
stomach or intestine may alter from time to time with penstalsis 

(9) Fluctuation A fluctuating mass is usually suggestive of a cyst con- 
taining fluid or semifluid, as m hydronephrosis, pyonephrosis, ovarian cyst, 
hydatid cyst, distended bladder, encysted abscess, hydramnios or ectopic 
gestation 

PALPATION OF THE LIVER 

Regional anatom> The liver is the largest glandular organ of the body It occupies 
the nght upper quadrant of the abdomen and extends for a vanable distance into the left 
upper quadrant (Fig. 11 11) Except for the epigastnc region, where the liver comes mto 
durect contact with the antenor abdommal wall, it is covered by nbs or costal cartilages 
The upper border of the nght lobe corresponds to the level of the fifth nb, an inch medial 
to the midclavicular line, or a pomt about one centimetre below the nght mpple The 
upper border of the left lobe is at the level of the sixth nb m the left midclavicular hne, or 
about two centimetres below the left mpple The lower border of the hver extends obliquely 
upwards from the ninth nght to the eighth left costal cartilage, crossing the middle about half 
way between the base of the xiphoid cartilage and the umbilicus The left lobe extends 
to the left of the sternum for about five centimetres 

Technique Palpation of the liver should start laterally near the right 
antenor axillary line and away from the nght rectus muscle in order to avoid 
its tendinous intersection being mistaken for the hver edge To avoid over- 
looking gross hver enlargements, it is advisable to start palpation low down 
in the nght ihac fossa and then gradually work upwards untd an mcreased 
sense of resistance is encountered Dunng palpation, the patient is asked 
to take deep breaths, the hver edge moves downwards, from one to three 
centimetres, dunng deep inspiration in a normal subject, and even more in an 
emphysematous subject, the liver being pushed down by the low position of 
the diaphragm In most cases of generahzed enlargement of the hver, the 
left lobe is easily felt in the epigastnum, somewhere between the xiphoid 
and umbihcus Sometimes, as in hepatic syphilis (hepar lobatum), there 
IS a disproportionate enlargement of the left lobe of the liver Riedel’s lobe, 
a downward tongue-like projection of the nght lobe of the hver, is a simple 
anatormcal structure, which may at times be mistaken for a pathological lump 

ENLARGED OR PALPABLE LIVER 

Investigation In case of palpable or enlarged hver, the following features 
must be mvestigated systematically 

(1) Size or degree of enlargement with reference to the costal margin. This 
is expressed either as so many “finger-breadths” or “inches” below the nght 
costal margin, or as a shght (-}-), moderate (+ +) or massive (-]- -]-) enlar- 

gement, a mild degree of liver enlargement is common m viral hepatitis, a 
moderate degree in hepatitis, cirrhosis and obstructive jaundice, and a massive 
or gross enlargement, reachmg below the umbihcus, in secondary mahgnant 
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deposits, leukaemia, Hodgkin’s disease, amyloidosis, congestive cardiac failure, 
and gross fatty infiltration as m alcoholics 

(2) Shape of the palpable portion of the liver Whilst a rounded mass 
IS suggestive of an abscess or hydatid cyst, a preponderant enlargement of the 
left lobe of the hver suggests hepatic syphilis, a primary or metastatic tumour 
or an abscess 

(3) Edge or border The liver edge must be carefully palpated all along 
Its length to determine if it is regular or irregular, firm or soft, rounded or 
sharp Whilst in congestive heart failure, the edge is firm and smooth, m 
constrictive pencarditis it is hard 

(4) Surface The anterior surface of the liver must be carefully palpated, 
dunng inspiration, for smoothness, granularity or irregularity of surface, and 
for the presence of nodules or tumour projections The surface of the liver 
IS usually smooth in amoebic or viral hepatitis, liver abscess, congestive heart 
failure and amyloid disease, granular in hepatic cirrhosis, and nodular and 
umbibcated m malignancy Massive nodules arc suggestive of the liver of 
tertiary syphilis (hepar lobatum) 

(5) Tenderness A tender liver is usual m viral hepatitis, amoebic hepatitis, 
liver abscess, congestive heart failure and infected cyst A malignant liver 
IS as a rule non-tender, unless haemorrhage or necrosis has occurred, a cirrho- 
tic hver is always non-tender Shock tenderness on first percussion over the 
nght lower nbs postenorly is an important sign of hepatic inflammation 

(6) Consistency The liver usually feels soft in case of fatty infiltration 
or amyloid disease Whilst a soft liver, m association with portal hypertension, 
suggests extra-hepatic portal venous obstruction, a firm liver supports a diag- 
nosis of cuxhosis In malignancy and cirrhosis, the hver is charactenstically 
hard on palpation 

(7) Movement on respiration A failure on the part of the hver to move 
with respuatiorv suggests its fixity or adhesion to another structure or structures 

(8) Pulsation Pulsation of the liver, like ncck-vein pulsation, represents 
the pressure waves transmitted to it from the nght atnum of the heart, m the 
case of the hver, however, they are transmitted through the infenor and not 
supenor vena cava Pulsation of the hver is particularly common m tncuspid 
incompetence and usually occurs dunng ventncular systole, it is best felt 
by bimanual palpation, with one hand over the right lower nbs postenorly 
and the other over the liver in the nght upper quadrant, antenorly, the two 
hands tend to separate with each expansile pulsation of the hver A second 
method of feeling hver pulsation is to maintain pressure with the closed fist 
over the nbs overlying the anterolateral surface of the hver, with each pulsa- 
tion, the fist moves upwards and outwards Similarly the tips of two index 

fingers can be placed over the liver when the expansile nature of the pulsation 
can be noted 



PALPATION 383 


A transmitted pulsation can be distmgiusbed from an intrmsic pulsation 
of the liver by timing it with the pulsation of the carotid artery in the neck, 
whilst transmitted pulsation is synchronous with carotid pulsation, intnnsic 
hver pulsation, as m tncuspid insuflBciency, usually follows carotid pulsation 
In case of subsequent development of cardiac curhosis, hver pulsations tend to 
dimimsh or disappear A highly vascular tumour of the liver is another cause 
of hver pulsation 

(9) Change vi size A rapidly enlargmg mass of the hver is highly suggestive 
of mahgnancy or amoebic abscess A rapid decrease in hver size may be 
noted in case of congestive heart failure, obstructive jaundice or severe diabetes, 
dunng the phase of treatment or recovery A decrease in size of the hver 
despite persistent heart failure, or a fixed enlargement of the hver in spite of 
cleanng up of heart failure suggests the development of cardiac cirrhosis 

(10) Hepatic rub A palpable rub over the right hypochondrium while the 
patient takes a deep breath suggests carcmoma of the hver and perihepatitis 

Palpable Iner. Signihcance A palpable hver does not necessarily mean 
an enlarged hver or hepatomegaly Palpabihty of liver well below the costal 
margin may be due to ptosis, downward displacement or enlargement of the 
hver 

(1) Ptosis of hver In visceroptotic mdividuals, a ptosis of the hver or 
hepatoptosis is frequently associated with ptosis of other mtra-abdominal 
viscera Whilst the lower edge is palpable well below the costal margin, 
the upper border of the hver is also displaced doivnwards, as demonstrable 
by percussion or fluoroscopy A ptosed hver, being mobile, can often be 
pushed back into normal position by upward pressure on the lower edge, 
It tends, however, to regain its ptosed position in the erect posture 

(2) Downward displacement of the hver may be due to nght-sided pleural 
effusion, empyema, pneumothorax or massive pencardial effusion Pul- 
monary emphysema may also cause it by its flattemng effect on the diaphragm 
The liver may occasionally be displaced downwards in case of severe kypho- 
scohosis or diaphragmatic herma 

(3) Enlargement of liver 

Causes of hepatomegaly A. Infection fi) Viral infective hepatitis, yellow fever 
(ii) Bacterial tuberculosis, typhoid fiii) Spirochactal syphflis, leptospirosis (iv) Proto- 
zoal amoebiasis, malana, kala-azar (v) Parasitic hydatid disease (vi) Mycotic actino- 
mycosis, histoplasmosis 

B Circulatory disturbances (i) Local congestion portal obstruction (ii) General 
congeshon congestive cardiac failure 

C Toxic hepatitis Anaesthetic agents, cmcophen, sulphonamides, dilantin, arsenic, 
bismuth and gold 

D Reticiilo-endolhelial diseases (i) Primary reticulosis leukaemias, Hodgkin’s disease, 
lymphosarcoma, multiple myeloma (ii) Lipoid storage disease xanthomatosis, Gaucher’s 
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disease, Niemann-Pick disease Gu) Infectious diseases infectious mononucleosis, hepatic 
granuloma 

E- Biliary obsjructiort biliary calculi, tumour or slncture of the bile duct 
F Metabolic disorders diabetes mellitus, glycogen storage disease, haemochromatosis 
G Tumours and cysts benign or malignant hepatoma, benign or malignant cholangioma, 
secondanes, polycystic disease, non parasiUc cyst, hydatid cyst 

DnTERENTiAL DIAGNOSIS The following conditions may have to be clinically differentiated 
from hepatic enlargement 

(1) Malignancy of stomach A massive infiltration of the stomach, particularly of the 
greater curvature, by malignant disease may sunulale enlargement of the hver The abdo- 
minal mass, although usually palpable in the epigastrium, may also be felt in the left upper, 
right upper or even a lower quadrant of the abdomen, depicnding on the location of the tumour 
withm the stomach and of the stomach within the abdonunal cavity A stomach tumour is 
usually movable, lender and tends to display visible peristalsis, even when its borders are ill- 
defined 

(2) Carcinoma of colon A tumour ansmg from the transverse colon may at times simu- 
late liver enlargement It is, however, charactenstically hard, nodular and mobile (unless 
fixed by adhesions) whenever palpable, in case it causes intestinal obstruction, there is usually 
audible or visible penstalsis with abdominal distension or tympanitis 

(3) Kidney tumour A massive tumour arising from the right kidney is usually smooth 
and rounded, gives a tense or elastic feel to the palpating hand, occupies a lateral position, 
and IS bimanually palpable and ballotable 

(4) Omental mass A thickened or rolled up greater omentum, secondary to tuberculous 
pcntonitis, usually presents a tender, sausage-shaped lump, which hardly moves with respi- 
ration, there is usually a band of resonance demonstrable between it and the lower border 
of the liver, whilst tuberculous glands are frequently demonstrable elsewhere within the abdo- 
men 

PALPATION OF SPLEEN 

Regional anatomy The spleen lies behind the 9lh, 10th, and 11 th nbs, with its long axis 
along the line of the 10th nb Anteriorly it extends to the midaxiUary line, while posteriorly 
its suocnor angle is one and a half inches lateral to the 10th thoracic spine It is separated 
from the 9th, 10th and llth nbs by the diaphragm, the lower part of the left lung and the 
costodiaphragmatic recess of the pleura. The spleen follows closely the respiratory excur- 
sions of the diaphragm It is normally not palpable, in order to become palpable, the 
spleen must enlarge to about twice its normal size 

Technique Several methods are used for palpating the spleen (1) The 
usual or classical method is to palpate the spleen with only one hand With the 
patient lying on his back with drawn-up knees, the examiner stands or sits 
on the patient’s nght side, facing him With the flat of the nght hand palpa- 
tion begins in the nght ihac fossa, moving gradually upwards and obliquely 
until the sharp margin of the enlarged organ is felt (2) Palpation of the 
spleen may also be earned out in the dorsal recumbent position, bimanually, 
with the left hand of the examiner resting postenorly over the left lumbar re- 
gion, and the nght hand placed flat over the left hypochondnum with the 
fingers pomtmg towards the spleen The patient is asked to take a deep breath, 
and whilst with the left hand gentle pressure is exerted to push the mtra- 
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abdominal structures antenorly and medially, the right hand is made to dip 
m a little, the spleen, when enlarged, comes and hits the finger tips (3) A 
third method of palpation, particularly useful for minor degrees of splemc 
enlargement, is to stand, facing the foot of the bed, on the left side of the pa- 
tient The hooked fingers of the examiner’s left hand are placed under the costal 
margin, whilst with the right hand pressure is exerted against the posterolateral 
aspect of the lower thorax, m order to displace the spleen forward The patient 
IS then asked to lake a deep breath, and the spleen is felt at the end of inspira- 
tion (4) In yet another method, help is taken of gravity to bring the spleen 
forwards The patient lies on his right side with the knee flexed and a pillow 
underneath the body, between the nght iliac fossa and the costal margin to 
obtain full relaxation The hooked fingers of the examiner’s right hand arc 
placed under the left costal margin and the patient asked to breathe in and 
out deeply 

(4) Manoeuvre of Bockus In patients with splanchnoptotic habitus in whom ptosis or 
enlargement of spleen is suspected but palpation by ordinary methods has failed to feel the 
spleen, the patient (if not ill) is made to jump up and down a few times and then made to lie 
down in the recumbent or nght lateral position The spleen edge may now be palpable 

Palpable spleen Investigation When a spleen is palpable, the following 
features about the enlargement must be noted 

(1) Situation Depending on size, an enlarged spleen may occupy, besides 
the left hypochondrium, the left lumbar and umbihcal regions of the abdomen 

(2) Size Enlargement of spleen is described either in terms of “finger- 

breadths” or “inches” below the costal margin, or as mild or just palpable (-|-), 
moderate (-}- or massive (-|- -j-), when the spleen extends to the umbi- 

licus or beyond The degree of enlargement of the spleen may even suggest the 
nature of the disease Whilst a mild degree of enlargement is common in 
acute malaria, typhoid fever and subacute bactenal endocarditis, a massive 
spleen suggests leukaemia, chronic malaria or kala-azar 

(3) Shape The normal pyriform or tnangular shape of the spleen is usually 
maintained in disease, in the case of new growth, however, it may be grossly 
distorted 

(4) Consistency The spleen is usually soft in typhoid fever, septicaemia and 
subacute bacterial endocarditis, firm in cirrhosis and myeloid leukaenua, and 
hard in chronic malaria 

(5) Surface In most cases, the spleen has a smooth or even surface 

(6) Edge One or more notches are usually palpable along the medial or 
anterior margin of the spleen, a feature of some diagnostic value 

(7) Depth A splenic tumour being very superficial, it is usually impossible 
to mvagmate one’s fingers between the left costal margin and the spleen 

(8) Tenderness With the exception of abscess formation or infarction 
of spleen, a splenic mass is usually non-tender 


25 



386 the abdomen 


(9) Mo\ement mtb respiration The spleen moves freely with respiration 
except when adherent or massive, it tends to move downwards and to the 
nght dunng inspiration, unlike the liver and kidney which move directly down- 
wards 

(10) Rub A splenic rub, due to pensplenitis, when felt or heard over the 
spleen is suggestive of splemc mfarction 

(11) Relation to spinal muscle Because of a gap or space between the pos- 
terior border of the spleen and the erector spinae muscle, it is possible to 
push one’s fingers in behind a splenic tumour 

Causes of splenomegaly The mam causes of splenic enlargement arc 

1 Infections (a) Acutc—Typhoid fever, septicaemia, acute bactenal endocarditis, viral 
hepatitis, infectious mononucleosis (b) Subacute and chronic-Malana, kala-azar, subacute 
bactenal endocarditis, tuberculosis, brucellosis, bilharziasis 

2 Ciratiatory—{ 2 ^ CongesUve cardiac failure (b) Portal hypertension (i) Supra- 
hepatic Blocked hepatic veins (Budd Chian syndrome) High pressure in infenor vena 
cava—Consinctivc pcncarditis, tncuspid valve disease, (ii) Intrahepatic Obstruction to 
Portal and hepatic veins m hver—Cirrhosis, congenital hepatic fibrosis, schistosomiasis, 
and sarcoid (wi) Extrahepatic— Obstruction to portal vein outside liver (iv) Increased 
blood flow— A-V aneurysm of splenic vessels 

3 Inflammatory and collagen disorders Systemic lupus erythematosus, Felty’s syndrome 

4 Haematological (a) Acute leukaemias, chronic myeloid leukaemia, chrome lymphatic 
leukaemia, lymphomas (b) Myeloproliferative disorders — polycythaemia vera, pnmary 
myeloid metaplasia, (c) Haemolytic disorders— hereditary spherocytosis, thalassaemia. 

5 Storage diseases — Gaucher’s disease, Niemann-Pick disease, histiocvtosis X 

6 Tumors and cysts 

1 MisetUaneous-Axon deficiency anaemia, pernicious anaemia, amyloidosis, myeloma, 
mastocytosis 

Differential diagnosis of splenic enlargement The following conditions may offer 
diagnostic difficulties ^ 

(1) Enlarged or displaced left kidney This may be distinguished from an enlarged spleen 
by attention to the following points 

Spleen 

1 Sharp edge 

2. A characteristic notch 

3 Angular poles 

4 Superficial 

5 Fingers cannot be pushed between 
spleen and costal margin 

6 Dull on percussion 

7 Bitnanually not palpable 

8 Moves freely with respiration 

9 Direction of movement on respiration 
dowTiwards and to the nght 


Kidney 

1 Rounded edge 

2. No notch 

3 Rounded poles 

4 Deep 

5 Possible to push Angers between 
kidney and costal margin 

6 Vertical band of colonic resonance in 
front 

7 Bimanually palpable 

8 Movement with respiration not so 
marked 

9 Moves directly downward on respira- 
tion 
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10 Tendency to bulge fonvards and 
inwards 

1 1 The loin (postcnorly) is resonant 
on percussion 

12 Cannot be pushed back into the lom 

13 Fingers can be dipped into space bet* 
ween lump and erector spinae muscles 
postcnorI> 


10 Tendency to bulge into the lom 

1 1 No area of resonance between the 
mass and the spine, the whole loin 
being dull 

12. Can be pushed backwards into the lom 

13 No space between lump and erector 
spinae muscles postenorly 


(2) Lner enlargement A greatly enlarged left lobe of the liver may simulate a splenic 
swelling The enlargement in such a case is usually tender, a notch is absent, the surface 
may be irregular, and the lump is continuous with the liver 

(3) Omental nwss A rolled-up carcinomatous or tuberculous omentum maj be mistaken- 
ly diagnosed as an enlarged spleen The edge of such a lump is not well defined, a notch is 
usually absent (although a notch may be simulated when there is fusion of more than one 
lump), there is a gap between the lump and costal margin, and a band of resonance usually 
exists between the mass and the normal area of splenic dullness, similar lumps may also be 
palpable in other parts of the abdomen 

(4) Carcinoma of stomach The edge of a carcinomatous lump involving the body of 
the stomach is not well defined, a notch is absent it extends more to the nght than 
upw^ds and a band of resonance is usually demonstrable in front of the lump 

(5) Suprarenal tumour The ph>’sical signs m the ease of a malignant suprarenal mass may 
be closely similar to those of a kidney tumour, being more deeply placed, it is easier to m- 
\aginatc one’s fingers between a suprarenal lump and the costal margin 

(6) Carcinoma of colon A carcinomatous mass involving the splenic flexure is Hi-defined, 
a notch cannot be felt, the position of the lump tends to vary from day to day, and mtcstinal 
symptoms are usually conspicuous 

(7) Pancreatic tumour Commonly situated m the midline, a pancreatic cyst may be large 
enough to occupy a major portion of the abdominal cavity A pancreatic lump or tumour, 
unlike a splenic mass, displays no notch, usually crosses over to the nght of the midlme above 
the umbilicus, is usually more nodular and is likely to be associated with jaundice 

(8) Oiarian tumour The spleen may be large enough to reach down to the pelvis and 
simulate a tumour of the ovary An ovanan tumour rarely attains the level of the nbs, a 
gap being palpable between its upper border and the costal margin, it does not move with 
respiration and can be felt to nsc from the pelvis The low’er part of the abdomen appears 
more prominent than the upper, the tumour is more globular in shape, has an ill-defined 
edge and no notch can be felt The tumour extends more to the nght of the midlme than an 
enlarged spleen and is more likely to transmit aortic pulsations A vaginal examination 
confirms its ovanan ongin 

(9) Faecal accumulations The splenic flexure or adjacent part of the transverse or des- 
cending colon when loaded with faeces has been mistaken for an enlarged spleen Such a 
mass IS however more irregular and cylindncal m shape and can be indented by the finger 


PALPATION OF GALL-BLADDER 

R^ional anatomy The gall-bladder is a pear-shaped, saccular structure, situated m a 
fossa on the visceral aspect of the liver It has a blmd end or fundus, a body which narrows 
to form an infundibulum with an indefinite pouch on the posteromedial surface, and a narrow 
neck continuous with the cystic duct The fundus is rounded and usually projects beyond 
the infenor margin of the liver It comes in contact with the antenor abdoraind wall at the 
level of the tip of the 9th costal cartilage and outer border of the nght rectus muscle 
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(Fig* 11 12A) Another method of surface rnarkiog is to draw a line from the left antenor 
supenor iliac spme through the umbilicus The ^-bladder is situated at the site where 
this line intersects the costal margin {Fig. 11 12B). 

Technique, The gall-bladder becomes palpable onl} Vrhen distended. 
It 1 $ then felt as a pear-shaped cystic mass Tenderness o\er the gall-bladder 
area is far more common, and is usually indicative of some disease of the organ 
There are several methods available for palpating the gall-bladder 

(1) With the patient Ijing fiat on the back and the knees flexed, palpation is 
earned out belovv the nght costal margin m the middavicular line The nght 
hand feels for palpabihty and tenderness, as the patient takes a deep breath, 

(2) In the bunanual method, besides using the nght hand m front for feehng 
the gall-bladder, the left hand is placed behind the lower part of the chest 
By turning the patient to the left, the gall-bladder can be brought closer to the 
abdominal wall, thus facilitating palpation and making eliatation of tender- 
ness more certam (3) A useful method of ehciting gall-bladder tenderness 
is to place the left hand over the nght costal margin with the thumb resting 
over the gall-bladder area, Dunng deep inspiration the descent of the diaph- 
ragm causes the gall-bladder to stnkc against the exammers thumb w^hilst 
the patient complains of a sharp pain and catches his breath {positi\e Murphys 

(4) Another method of palpation is to stand or sit behind the patient 
v\ho IS made to sit up and bend forwards, the examiner’s two hands are then 
placed over the two costal margins antenorly and the patient is made to take 
a deq> breath or to cougL 

Other methods ha\*c also been recommended for eliating gall bladder tenderness One 
method IS to strike a blow with the ulnar surface of the hand ow the nght subcostal region, 
the other is to make the patient he on his stomach and sec if tenderness, which was not there 
with the patient Ivmg fiat on his back, arises in the prone position 

brvTEsnGATiON The foDowing observations arc necessary dunng palpation 
of the gall-bladder 

(1) Tenderness Tenderness of the gall-bladder (positive Murphy’s sign) 
IS a constant sign of inflammation of the gall-bladder, unless the organ happens 
to be gangrenous A carcinomatous gall-bladder ma} also be tender 

(2) Size A palpable gall-bladder usually means a gall-bladder over 6 or 7 
cm. in diameter A thid -w'alled, chromcally infected gall-bladder, with or 
without gall-stones, cannot become distended as the result of common bile 
duct obstruction, on the other hand, w^hen obstruction is due to malignancy 

(sa> of the pancreas), the gall-bladder is enlarged and palpable (Courvoisier s 
law) 


(3) Shape An enlarged gall-bladder is usually pear-shaped, m case of 
cholelithiasis, however, a palpable lump may be sausage-shaped. 


(4) ^nsistena' A nxaLgnaiit gaU-bladder is hard Grating or crepitus, 
^\Iien detect^ m a lump on the nght side of the abdomen, should suggest the 
possifaihtj of cholelithiasis, such a finding is however rare 
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(5) Surface When malignant, an enlarged gall-bladder displays an irre- 
gularly nodular surface and is frequently associated with an enlarged and 
nodular liver 

(6) Fluctuatioji This may be demonstrable m case of hydrops of the gall- 
bladder, a rounded or globular fluctuating mass being palpable in the nght 
upper quadrant of the abdomen 

(7) Movement mth respiration A gall-bladder swelling usually moves 
downwards dunng inspiration and upwards dunng expiration 

(8) Mobility A gall-bladder is movable from side to side, but not, as a 
rule, upwards or downwards 

(9) Boas's sign In acute cholecystitis there may be an area of hyperaesthe- 
sia over the right subscapular area 

Difperenttal diagnosis An enlarged gall-bladder may have to be distinguished from 

(1) Ptosed nght kidney Whilst such a kidney is mobile and difficult to localize, an enlarged 
gall-bladder is prominent and more constant in position The kidney, unlike a gall-bladder 
swelling, can be displaced forwards towards the antenor abdominal wall or downwards 
towards the pelvis, and is bimanually palpable 

(2) Lner enlargement or tumour A carcinomatous deposit in the liver may simulate a 
palpable gall-bladder, however, it is much harder to the feel and associated with other 
projections or nodules over the liver surface A gumma, abscess or cyst of the liver, or a 
Riedel’s lobe may occasionally be mistaken for an enlarged gall-bladder 

(3) Pylonc tumour A tumour of the pylorus has its long axis at nght angles to that of the 
gall-bladder and is firm or hard to the feel, gastnc symptoms arc usually promment 

(4) Trans\€rse colon A swelling of the transverse colon has its long axis perpendicular 
to that of the gall-bladder Faecal masses may be felt elsewhere in the colon 

(5) Pancreatic cyst A pancreatic spelling is usually larger, does not move with respiration, 
IS more centrally placed and displays a band of colonic resonance in front 

PALPATION OP KIDNEYS 

Regional anatomy The kidneys, on cither side of the dorsolumbar spine, he behind the 
pentoneum, on the postenor abdommal wall They are about 4 inches long, 2-1 /2 inches wide 
and 1-1/2 inches thick The hilus of the kidney usually lies opposite the space between the 
transverse processes of the first and second lumbar vertebrae The upper poles are nearer 
the midlme than the lower, and usually correspond to the level of the upper border of the 
12th thoracic vertebra, the lower poles are 1 to 2 inches above the iliac crests The left 
kidney, which is a little longer and narrower, lies somewhat higher than the nght The 12th 
nb crosses the middle part of each kidney The lower pole of the nght kidney is on a level 
with a point 2-1/2 cm above the umbilicus 

The costovertebral angle corresponds to the angle between the last nb and outer 
border of the erector spmac muscle In case of renal infection, tenderness on pres- 
sure IS often encountered in this angle 

Technique Palpation of the kidneys may be carried out m one of several 
ways (1) Usually, the bimanual method of palpation (Fig 11 13) is employed 
The left hand is placed behind the costovertebral angle and exerts pressure on 
the kidney, while the palpating nght hand is placed high up in the hypochon- 
dnum, the patient is then asked to take a deep breath, and the pulps of the 
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fingers of the two hands arc approximated whilst expiration is m progress 
It IS advisable to palpate the right kidney from the nght of the patient and the 
left from the left side 

(2) In thm subjects and in children, bimanual palpation can be carried out 
with one hand, the fingers being used to apply pressure in the costovertebral 
angle whilst the thumb feels the antenor aspect of the kidney or its pole, the 
relative positions of the fingers and thumb may be reversed if found more 
convement 

(3) In case of suspected ptosis of the kidney, it is advantageous to palpate 
the kidney with the patient turned to the sound side, turning of the patient 
causes the affected kidney to leave its bed and drop downwards and medially 

(4) The kidney can also be palpated ^vlth the patient sitting up, and the 
examiner standing behind the patient 

Normal kidneys are rarely palpable in patients of normal or hj'persthcmc 
habitus The lower pole of the right kidney may ho\Ycver be palpable in asthe- 
me individuals because of the hver The left kidney is never palpable unless 
enlarged or displaced A ptosed kidney can be recogmzcd by an absence of 
the organ from its normal site and by the fact that it can be pushed back into 
normal position 

Investigation Dunng palpation of the kidneys, the following features 
must be studied 

(1) Situation If the midclavicular line is extended to a point 2 finger- 
breadths below the costal arch, an imaginary perpendicular line projected 
from that point into the depth of the abdomen will reach the normal kidney 
An enlarged kidney or renal mass frequently extends well below the costal 
margin A renal tumour is usually situated lower and more laterally than 
most abdominal masses, and tends to grow fonvards within the abdomen so 
as to fill up the hypochondnum eventually 

(2) Size A renal swelling may be small enough to offer diagnostic diffi- 
culty or large enough to attract the patient’s attention and form a visible 
lump 

(3) Shape The normal kidney is an ovoid structure with bluntly rounded 
margins 

(4) Consistency The normal kidney has a peculiar resilient feel A 
renal tumour may be either of normal consistency or hard and nodular, a 

hydronephrotic kidney may be firm or soft, a polycystic kidney is usually 
nodular 

(5) Tenderness Infection of either the kidney or the perirenal tissue may 
result in an extreme degree of tenderness on palpation, ehcitaUon of tenderness 
may however be prevented by severe muscle spasm 
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The site of maximum renal tenderness is the angle between the 12th nb and 
sacrospmalis muscle (renal angle) Tenderness may be elicited on palpation 
or brought out more sharply by fist percussion over &e area 

(6) Movement with respiration The normal kidney moves up and down 
with respiration Respiratory movements are usually normal in case of a 
polycystic kidney, normal or impaired with a hydronephrotic kidney and 
absent in the case of a malignant kidney, because of fixation to penrenal 
tissues A congemtally mobile kidney can be bimanually grasped and pre- 
vented from shpping back during expiration 

(7) Surface In polycystic disease, palpation of the kidney surface may 
reveal multiple grape-hke clusters, in hydronephrosis the surface feels smooth 
and rounded 

(8) Fluctuating A large, soft and fluctuating mass m the region of the 
kidney is suggestive of hydronephrosis or pyonephrosis 

(9) Change m size A soft fluctuating mass which appears and disappears, 
or tends to increase rapidly in size, from tune to time, suggests intemuttent 
distension of the pelvis and calyces with unne 

Differential Diagnosis The following conditions may have to be distinguished from a 
kidney lump 

(1) Retroperitoneal tumour Such a mass is usually situated m one of the upper abdominal 
quadrants, docs not move with respiration, and is more centrally placed than a renal tumour 

(2) Enlarged spleen The ddferential diagnosis between an enlarged spleen and a kidney 
lump has been already discussed 

(3) Tianour of bowel A malignant tumour of the colon is usually hard and nodular, may 
be felt anywhere m the abdomen depending on the site affected, is usually non-tender and 
mobile, but cannot be pushed behind the costal arch, visible penstalsis may be observed at 
times 

(4) Pancreatic cyst This may appear as a mass in the left cpigastnum, left hypochondrium 
or both, rarely, it occupies the nght side or the whole of the abdomen The tumour is usually 
smooth, rounded, deeply seated and may feel firm, hard or fluctuant 

(5) Perinephric abscess There is a bulging mass m the loin or flank, assoaated with acute 
tenderness, oedematous skm and ngidity of the overlying muscles, the thigh and leg on the 
affected side may be kept flexed 

(6) Pelvic tumour An ovanan cyst usually occupies a more antenor position, possesses 
a greater range of mobility, does not slide back into the loin or under the costal margm like 
a kidney lump, and is associated with a ^one of resonance, rather than dullness, in the loin 

(7) RjedePs lobe This moves synchronously with and to the same extent as the liver during 
respiration, its upper border merging with the lower border of the liver It is more super- 
ficial than the kidney and its sharp and firm lower edge can be easily palpated 

PALPATION OF STOMACH 

The two mam features to look for, during palpation of the stomach, are 
tenderness and the presence of a mass 
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Tenderness Superfiaal tenderness is cliatcd either by stroking the repon 
of the stomach with a finger nail or by applying digital pressure to the abdo-J’ 
minal wall (rendered ngid by making the patient raise his head) Deep tender- ' 
ness can be detected by deep palpation of the area, ^ 

In peptic ulcer, a rather sharply circumscribed area of tenderness is common 
over the site of the lesion, A small ventral hernia, which may cause ,a sirailw^ 
persistent and local epigastnc tenderness, may be missed, unless. the > patient 
IS asked to contract his abdominal muscles by raising the head In a thin or 
asthenic individual, pressure over the antenor aspect of the vertebral column, 
in the epigastric region, may cause tenderness in the absence of any lo&l 
lesion Deep epigastric tenderness may be chatable in case of pancreatic " 
disease • 

A palpable mass or lump Whilst a tumour involving the greater curvature 
or pylorus is easy to feel with the patient lying flat on his back, the right lateral 
position IS preferable for a satisfactory palpation of a tumour of the "body or 
the upper end of the stomach A stomach mass may be of the natuit '^of a 
new growth, usually mabgnant, or an inflammatory lump . -I-j 

In the case of new growth, the position of the mass vanes with the site and 
size of the tumour, the habitus of the patient and the thickness of the abdominal ’ 
wall A tumour of the antenor wall or greater curvature is usually palpable 
and IS more obvious with a full stomach A growth of tho pylorus is frequently . 
palpable even when small In the pylonc stenosis of infants, a hard and knotty v, 
lump may be palpable, between the umbilicus and costal maigiiC along 
outer border of the right rectus muscle, especially during the phasc.of 'contract 
tion A gastnc tumour is usually best felt dunng’drejp inspiration v' - 1 

In the case of an mflammatory mass, there is usdally a tender palpable lump, 
about the size of a thumb, placed transversely, m the midline above the 
bihcus It IS usually caused by thickemng and induration of the ^pyloric seg- 
ment of the stomach secondary to an ulber ' " ' ^ f ic 

PALPATION Of PANCREAS _ 

Because of its deep position ivithin the abdomed, 'the pancreas,- is uardy' 
palpable unless greatly enlargeth In a markedly visceroptotic^^subji^ a 
normal pancreas may occasionally be palpable' . *; '■ 'r.i- - . 

Technique, A special method of palpation, recommended for the pan- 
creas, IS to make the patient he on his back on a firm surface, with the 3egs^ 
flexed. The examiner, standmg on his right, places the nght hand,, with ^thC'' 
fingers shghtly flexed, over the abdomen, dong the lateral maigm' of the left 
During deep mspiration, the fingers of the right hand, rem- 
pressure from the fingers of the left' hand, are gradually^ushed mto 
the cavity m the direction of the left border of the vertebral column, 

w with the palm of the nght hand the rectus is pushed torvards the midhne 


Fig nil Surface marking of 
the liver 
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Tenderness Superficial tenderness is elicited cither by stroking the ’region 
of the stomach with a finger nail or by applying digital pressure to the 
minal wall (rendered ngid by making the patient raise his head) Deep tendCT- 
ness can be detected by deep palpation of the area 
In peptic ulcer, a rather sharply circumscnbed area of tenderness is common 
over the site of the lesion A small ventral herma, which may cause a similar ' 
persistent and local epigastric tenderness, may be missed, unless the s patient ‘ 
IS asked to contract his abdominal muscles by raising the head In a thin or^ 
asthenic individual, pressure over the anlenor aspect of the vertebraL column, ' 
in the epigastnc region, may cause tenderness m the absence of any locar 
lesion Deep epigastric tenderness may be ebatable in case of pancreatic 
disease _ ^ 

A palpable mass or lump Whilst a tumour involving the greater curvature 
or pylorus is easy to feel with the patient lying flat on his back, the nghtlateml _ 
position IS preferable for a satisfactory palpation of a tumour of the ‘body or , 
the upper end of the stomach A stomach mass may be of the nature of a . 
new grmvth, usually mahgnant, or an inflammatory lump 

In the case of new growth^ the position of the mass vanes with the site and'>^- 
size of the tumour, the habitus of the patient and the thickness of the abdommal' 
wall A tumour of the anterior wall or greater curvature is usually ^palpaill 
and IS more obvious with a full stomach A growth of the pylorus is’fircq’ucntly 
palpable even when small In the pylonc stenosis of infants, a hard tod knotty 
lump may be palpable, between the umbihcus and costal margin,' along^ the 
outer border of the nght rectus muscle, especially duhng the pliMe ofi wntfac- 
tion A gastnc tumour is usually best felt dunng decp^inspiration ‘ _ 

In the case of an inflammatory mass, there is usually a tender palpable lutnp, 
about the size of a thumb, placed transversely, in the midlme above the ’um- 
bihcus It is usually caused by thickcmng and induration of the" pyloric ‘seg- 
ment of the stomach secondary to an ulcer '> - i 

f ^ -v ' 

PALPATION OF PANCREAS !, V ' ' ' 

Because of its deep position within the abdomen, the /pancreas -is rarely ^ 
palpable unless greatly enlarged. In a markedly visaroptotic subject, a, 
normal pancreas may occasionally be palpable ^ ^ 

Technique. A speaal method of palpation, recommended for the"’ pan- 
creas, IS to make the patient he on his back on a firm surface, with the legs* 
flexed. The exammer, standmg on his nght, places the nght hand, with 'the 
fingers shghtly flexed, over the abdomen, along the lateral maigm of the left 
re^ muscle During deep inspirauon, the fingers of the nght hand, ran- 
forced by pressure from the fingers of the left hand, are gradually pushed into 
the abdoi^ cavity m the duecUon of the left border of the vertebral column. 
Whilst with the palm of the nght hand the rectus is pushed towards the midlme’ 




Surface marking of gall bladder 
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Characteristics A pancreatic lump, usually caused by a tumour or cyst, 
when palpable, presents itself as an ill-defined mass in the epigastnc and 
upper umbilical regions It shows httle or no movement during respiration, 
is slightly mobile on digital mampulation, frequently transmits the pulsation 
of the abdominal aorta, and is separated from the liver and spleen by areas 
of resonance 

PALPATION OF SMALL INTESTINE 

A palpable intra-abdominal mass involving the small intestine may result 
from intussusception, tumour, tuberculosis or regional ileitis 

The most reveahng physical sign in such a case and mdicative of orgamc 
obstruction is the presence of a persistently dilated loop or loops of small 
intestine, associated with visible penstalsis, and at times with a tense, sausage- 
shaped doughy tumour The peristalsis may be palpable as an alternate 
hardening and softemng of the loop of bowel A circumscnbed mass, al- 
though rare in ulcerative tuberculosis, is commonly associated with the hyper- 
plastic form of intestinal tuberculosis 

PALPATION OF COLON 

The pelvic colon is normally palpable as a freely movable sausage-shaped 
structure, often in close proximity to the antenor abdominal wall, and about 
an inch medial to the ihac crest Its size and consistency vary \vith the amount 
of faecal matter contained, and with its degree of tone at the time of exami- 
nation When spastic or contracted, the colon is felt as a narrow tube-like 
structure, at times, hard scybalous masses are palpable The pelvic colon 
tends to be tender and spastic dunng the acute stages of ulcerative cohtis and 
diverticulibs 

The transverse colon may be normally felt in thin subjects as a movable, 
transversely placed tubular structure just above the umbilicus 

A tumour in the region of the hepatic flexure, being frequently adherent to 
the under-surface of the liver, tends to descend dunng deep inspiration 
Assumption of the erect posture may cause a lump of the ascending colon 
to descend by a few inches, and thus render palpable a lump otherwise un- 
detectable in the lying-down position 

The ileo-caecal region should be palpated with special care in patients sus- 
pected of intestinal tuberculosis, amoebic cohtis, ileo-colitis, appendicitis or 
regional ileitis 

URINARY BLADDER 

An over-distended bladder may be felt as a somewhat tender and rounded 
cystic mass above the symphysis pubis and extending upwards even up to 
the umbilicus 
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its presence can be detected by physical examination, this is because of the 
large size of the abdominal cavity and its many recesses A symmetncal 
bulgmg of the flanks m the recumbent position or a prommence of the hypo- 
gastnum in the erect posture (Figs 11 14, 15, 16) should suggest the possibi- 
lity of ascites The following special tests may then be earned out to confirm 
the presence of free fluid 


Fluid thrill This characteristic sign of ascites may be' elicited by placing 
one hand over one flank, whilst with the finger or fingers of the other hand 
a sharp flick or tap is delivered over the opposite flank (Fig 11 17) By this 
manoeuvre a fluid wave is imtiated in the flmd and conducted to the opposite 
flank, where it is felt by the palpating hand as a tap or thrust To avoid a 
false sensation of thnll, particularly in a person with a fat abdominal wall, 
either the patient himself or a third person is made to place the ulnar edge of 
the hand firmly and vertically along the hnea alba, this tends to damp out any 
vibrations which may be conducted through the abdominal wall itself A 
fluid wave is usually demonstrable in case of massive ascites, where the other 
signs of free fluid are difficult to ehcit A fluid thnll rarely occurs with a large 
cyst, hydrammos or large hydronephrosis 


Horse-shoe shaped dullness In ascites wth a moderate amount of 
fluid, the distnbution of dullness in the lymg-down position is confined to the 
flanks (Fig 11 19 A) With a larger amount of fluid, the dullness extends 



Fig 11 19 Dullness on percussion m ascites 
A In flanks with n^oderate collection B Horse- 
shoe shaped with larger amount of fluid C 
Total dullness due to massive accumulation of 
fluid, or adhesions of mesentery preventing 
floating up of intestines 


from the flanks to the pubic 
and hypogastnc regions because 
of gravitation of flmd to the 
most dependent parts, the um- 
bilical and epigastnc regions re- 
mam resonant because of the 
floatmg up of the intestines 
Thus, on percussion, the area of 
dullness appears horse-shoe- 
shaped with a concave upper 
border (Fig 11 19B) When the 
collection of fluid becomes mas- 
sive, the abdomen as a whole 


sounds dull, except for a small area of tympany over the umbilical region 
(particularly in children) (Fig 11 19C) This may be demonstrated by per- 
cussing in various directions from the umbihcus outwards, the para-umbihcal 
zone of tympany ends in a dull note as the flanks are approached. Alter- 
natively, percussion may be earned out honzontally outwards from the midlme, 
towards each flank, the line of dullness bemg marked out with a skm pencil 
on either side 
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Fig 1120 Shifting dullness in asatcs 

Shifting dullness (Fig II 20) Turning a patient with ascites to one 
or other side permits the fluid to gravitate to the dependent parts of the abdo- 
men and the flank which is uppermost to become hyper-resonant, due to the 
floating up of the air-contaimng viscera. Demonstration of such a shift of the 
band or area of dullness from one side to the other with a change m the patient’s 
position, IS an important sign of free fluid It c^n be demonstrated as follo\s'S 
The upper border of dullness, m each flank, is determined by percussion 
The pleximeter finger is then kept m position on one flank, the patient being 
asked to turn to the other side After allowing a few seconds for the intes- 
tines to float up, percussion of the pleximeter finger, at the same site, displays 
a tympamtic instead of the dull note This is referred to as disappearing 
dullness At the same time, an mcrcased width of dullness can be demons- 
trated by percussion of the lower flank, thus proving the shift of fluid from 
one side to the other 

Another method of demonstrating a fluid-shift is to turn the patient slightly 
to the nght side and then to percuss the nght flank with the pleximeter finger 
applied rather firmly over a defimtely dull area The finger is then pressed 
more and more deeply m the abdoimnal wall and percussion continued When 
the fluid IS displaced, the abdominal wall comes against the caecum and the 
note becomes resonant, when the pressure is released, the dull note returns 

Failure of fluid to shift with change of position, m spite of ascites, may be 
due to (a) an inability on the part of the mtestines to float up because of adhe- 
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sions, as m tuberculous pentonitis, or to (b) massive ascites, the collection 
of fluid may be large enough to prevent contact of the bowel with the abdo- 
minal wall 

Shifting dullness may rarely be noted in the absence of ascites, as in case 
of a large cystic swelhng withm the abdomen, or with an excessive amount of 
fluid within the intestine, the fluid contents may shift sufficiently, with change 
of position, to alter the note on percussion 

Para-umbilical zone of dullness For detecting small amounts of fluid, 
within the peritoneal sac, not demonstrable by any of the above methods, 
percussion of the para-umbihcal region, after putting the patient in the knee- 
elbow position, IS recommended The area around the umbilicus, which is 
normally tympanitic, is dull on percussion if it contains flmd 

In women, an early or mild degree of ascites can be demonstrated by pal- 
pating for flmd through the pouch of Douglas dunng vaginal exammation 

The abdomen must always be examined after removal of ascitic fluid 
Tumours or enlargements of organs, previously obscured by the fluid, may 
become apparent after paracentesis 

The puddle sign This sign is said to be of aid m the diagnosis of minimal (as httle as 120 
ml) ascites To elicit the sign, the patient lies m the prone position for five mmutes, after 
which he goes on “all fours” so that the middle portion of the abdomen is dependent One 
flank IS then percussed by repeated light flicking at a constant intensity and the diaphragm 
chestpiece of the stethoscope placed on the most dependent portion of the abdomen where 
the fluid puddle collects The chestpiece is then gradually moved to the flank opposite 
the percussion note A marked change in the intensity and character of the percussion note, 
as the stethoscope is moved towards the opposite flank, denotes the presence of fluid The 
patient then sits while the examiner holds the stethoscope on what was the most dependent 
part of the abdomen A loud and clear percussion note in this position confirms the imtial 
finding 

Penfield method Patient is made to sit up in bed upnght This makes the intestines 
float upwards One hand is now used to percuss directly over one of the quadratus muscles 
This sets up a succussion wave which can be felt by keeping the other hand on the antenor 
abdominal wall if fluid is present 

Causes of ascites 

A Conditions m which ascites is the main feature 

(1) Diseases of peritoneum Tuberculous pentonitis, spontaneous bactenal pentonitis, 
malignant pentonitis 

(2) Portal vein obstruction Cirrhosis of liver, thrombosis of portal vein, enlarged portal 
lymphnodes 

(3) Tnfenor vena caval obstruction Adherent mediastino-pencarditis, mediastinal new 
growth, thrombosis of vein 

(4) Diseases of female reproductive organs Ovanan tumour, Meig’s syndrome (o van an 
fibroma, ascites and pleural effusion) 

(5) Diseases of lymphatic system Injury to or obstruction of the thoracic duct 

(6) Pancreatic ascites 

(7) Rupture of a hollow viscus 
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B Ascites associated with generalised anasarca 

(1) Cardiac diseases Congestise cardiac failure 

(2) Kidney diseases Nephrosis 

(3) Hypoalbuminaemia Nutritional deficiency states, protein losing enteropathy 

(4) Polyserositis 

(5) Epidemic dropsy 

Medmnlsm of ascites The mechanism of production of ascites depends greatly on the 
aetiological factor or factors present, more than one mechanism may be involved 

(1) iNFLAMMATioht Imtation of the pentoneum by inflammation leads to increased per- 
raeability of its capiflanes and transudation of fluid into the peritoneal cavity, also, rc-absorp- 
tion of the intraperitoneal fluid is reduced, partly as the result of oedema of the pentoneum 
and partly because of the high protein content of the exudate 

(2) Venous obstructios In infcnor vena caval obstruction, ascites is due to mechanical 
obstruction In portal venous hypertension due to cirrhosis, several factors arc involved 
m the production of ascites (a) lowcnng of colloid osmotic pressure due to dimifushcd 
serum albumin, (b) increased sodium and fluid retention due to increased aldosterone secre- 
tion, (c) accumulauon of ocstrogens which are slowly excreted in liver disease, (d) redacuon 
m liver blood-flow and filtration rate m some cases, and (c) high pressure in portal arculalion 
localizing the fluid retention to the abdominal cavity and engorging the liver so that excess 
hepatic lymph is produced 

(3) Lyniphatic obstruction Involvement of the mcscntenc lymphatics, rcccptaculum 
chyli or thoracic duct leads to chylous ascites, as a result of obstruction to the flow of lymph 

(4) Ruptured viscus Rupture of an mtra abdominal organ, by causing an out-ppunng 
of blood, cystic fluid or contaminated matenal, results in a collection of fluid wthin the peri- 
toneal cavity 

Differential diagnosis of asdtes The following conditions have to be distinguished from 
ascites 

(1) Obesity The protrusion of the abdomen m obesity is s>mmctncal and out of pro- 
portion to the rest of the body, the navel is depressed and the transverse cutaneous folds of 
the abdominal wall exaggerated In extreme obesity, the fat may hang in front like an apron 
(Fig 11 18) with protrusion of the flanks and supra pubic region In obcsitj, there is no 
shifting dullness or fluid wavxj 

(2) Gaseous distension There is no bulging of the flanks, the abdomen is tympamiic 
all over, and a ladder-like pattern may be obvious over the abdomen on inspection 

(3) Pregnancy The gravid uterus usually causes a symmclncal bulging of the abdomen, 
with the anteropostenor diameter of the abdomen markedly increased, and the maximum 
girth of the abdomen below the umbilicus In asates, on the other hand, the maximal 
bulging is m the flanks and the maximum girth above the umbilicus In pregnancy, (be dull- 
ness on percussion is centrally located, with tympany in the flanks Changes in posture pro- 
duce little or no change in note 


(4) OvARUN cysT (Fig. 11 21) In the early stages, the enlargement of the abdomen may 
be noticeable more on one side. The umbilicus is nearer to the ensiform cartilage than the 
pubes unlike asates where it is nearer to the pubes A fluid thnil may be obtained only in 
front (and not far out in the flanks) The upper border of dullness m front is convex above, 
whereas m ascites it is horse-shoe shaped and with concavity abov^ The oullme of the upper 
border of the cyst may be visible dunng respiratory mov'ement The maximum girth of the 
abdomen is below the umbilicus, and the distance between the umbilicus and the antenor 
supenor iliac spines on the two sides unequal 




Fig* 11 15 Ascites m cirrhosis of 
liver Note gynaecomastia, scanty 
body hair, prominent anterior 
abdominal veins and epigastric 
hernia Tlie umbilicus is everted 



Fig 11 16 Malignant ascites Ascites 
due to malignant infiltration of peri- 
toneum secondary to a primary 
carcinoma in the left breast 



Figs 11 19 and 11 20, :>ee pp 395, 396 
respectively 



Fig 11 18 Obesity 
simulating ascites 
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(5) Megacolon (Fig 1 1 22) The abdominal enlargement may be extreme, with the girth 
and distance between the xiphoid and umbilicus markedly increased The enlargement, 
which is symmetncal, is frequently assoaated wth diastasis of the recti muscles, visible mtes- 
tinal penstalsis and prominence of the superficial abdommal veins Flabbmess and atrophy 
of the muscles of the extremities and loss of subcutaneous fat throughout the body may be 
assoaated with the abdominal enlargement 

(6) Visceroptosis In generalized visceroptosis, the abdonunal wall has a tendency to 
bulge laterally or in the flanks m the recumbent posture, and m the hypogastnc region in 
the upnght posture Divancation of the recti and visible systolic pulsation of the abdominal 
aorta may be noted in the epigastnum 

(7) Lordosis An extreme degree of lordosis may simulate abdominal distension by cau- 
sing protrusion of the lower abdomen 

(8) Rickets IN childhood (Fig 1123) The pot-belly of nckets, which is due to weak- 
ness or atrophv of the abdominal muscles, tympanitic distension and enlargement of the liver 
and spleen, may be mistaken by the unwary for an ascites 

(9) Enormous enlargement of spleen In cases of considerable enlargement of the spleen, 
the abdomen may appear to be umformly distended as though due to ascites (Fig 11 24) 

(10) On'erdistended bladder a massive overdistension of the unnary bladder may 
simulate an asates, particularly when it extends to above the level of the umbilicus In 
the case of the overdistended bladder, however, the mass is usually firm and rounded, palpa- 
tion causes pain or discomfort, the flanks are tympamtic, and shifting dullness is not obtained 
on change of posture 

Size of liver Percussion may prove of value in deterrmmng the exact 
size, shape and degree of enlargement of the hver and is the only method of 
determimng a small hver To outline the upper border of the hver, it is 
customary to percuss downwards from the second nght nb, along the mid- 
clavicular line and using a fairly heavy percussion stroke, until a defimte 
impairment of note is noted Normally, the upper border is to some extent 
dependent on the habitus of the patient It is usually at the level of the fifth 
nb in hypersthenic, behind the fifth interspace in normosthemc, and behind 
the sixth, seventh or eighth nb in asthemc individuals It may alter its position 
by one or two interspaces during deep inspiration The antenor hepatic pro- 
jection can be obtained by measuring the vertical distance between the upper- 
most and lowermost points of hepatic dullness by percussion in the nght mid- 
clavicular and midsternal hnes (Normal 8-12 cm) When the lower edge 
of the hver is palpable, the position of the upper border of liver dullness may 
serve to differentiate ptosis of the hver from enlargement An upward ex- 
tension of hver dullness may be caused by a hver abscess, basal consohdation 
of limg, or subpbxenic abscess, which not only elevates the diaphragm but 
causes downward displacement of the liver 

The lower border of liver dullness is ehcited by percussing upwards, from 
the umbihcus to the nght costal margin or xiphoid, employing a very hght 
stroke until an impaired note is ehcited 

Obliteration of liver dullness ■ When hver dullness is absent or re- 
placed by tympany, either antenorly or m the rmd-axillary hne, the condition 
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js highly suggestive of free air m the pentoneal cavity, as m the case of per- 
foration of a peptic ulcer, with the rare exception, of course, of an extreme 
degree of pulmonary emphysema or marked distension of the bowel 

Decrease in site of the liver. Although some maintain that there is 
no method of physical examination which allows one to conclude that the 
hver IS smaller than normal, others are of the opimon that percussion of the 
upper and lower borders is helpful in determining a diminution of liver size 
It IS necessary, howe\er, to ascertain that diminution of normal hepatic dullness 
is not due to a voluminous lung as in emphysema or to a distended colon 
If day to day percussion reveals a gradual recession of the upper and lower 
borders of hepatic dullness, a shnnkmg or atrophy of the liver may be pre- 
sumed 

Hydatid thrill. In case of suspected hydatid cyst of the liver, when 
the middle finger of the left hand is placed over the lump and percussed, a 
peculiar quivenng vibration of the finger is expenenced Although considered 
pathognomomc by some, the value of this sign (hydatid thrill) in diagnosis is 
questionable 

Percussion or shock tenderness of livto Tenderness or pain elicited 
by firm pressure or percussion, along an intercostal space over the nght 
lower chest posteriorly, is an important sign of hepatic inflammalion In 
infective hepatitis, even in patients with no palpable enlargement of the liver, 
heavy percussion below the angle of the right scapula may cause severe dis- 
comfort 

Size of the spleen. Increase in size of the spleen can be roughly determined 
by percussion as in the case of the liver There are two methods (a) The 
patient is placed in the nght lateral recumbent position with the left arm 
extended forward and upward, so as to clear the left lower part of the thorax 
In this position, the spleen lies above both the stomach and the colon Per- 
cussion IS begun at the lower level of pulmonary resonance, m the postenor 
axillary hne, and continued obliquely downvvards towards the lower mid- 
antenor costal margin Normally, the upper border of splenic dullness extends 
for about 6 to 8 cm above the costal margin Increase of dullness to more 
than 8 cm m the adult indicates splenic enlargement (b) With patient m 
supine position percussion m the 8th or 9th interspace in the anterior axillary 
hne gives a resonant note if the spleen is normal m size, and the resonance 
persists while the patient takes a deep breath. With enlargement of the spleen 
the percussion note in the same spaces is dull on full inspiration as well as 
full expiration 

GaD-bladder An enlarged gall-bladder is usually dull to percussion 
Being directly behind the parietal peritoneum, the colon rarely interferes with 
Its percussion Gall-bladder dullness is continuous with that of the liver 
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Kidneys The kidney borders can often be outhned by percussing poste- 
riorly, starting at or about the ninth, nb close to the spine Renal dullness 
IS usually ehcited in the tenth interspace Presence of tympany in that area 
indicates absence of the kidney on that side 

Occasionally, a markedly enlarged kidney may not be felt by palpation, 
particularly if it happens to be soft, as in the case of hydronephrosis Such 
a mass can be readily outlined as a rule by percussion Percussion is of 
particular value for outlimng an enlarging mass m the flank, following renal 
trauma, such a sign is indicative of progressive haemorrhage 

Fist percussion of the kidney Deep tenderness over the kidney region, 
as the result of a renal lesion, may be ehcited at times by striking the region 
of the costovertebral angle with the closed fist 

Urmary bladder A distended urmary bladder can be made out by per- 
cussion There is a zone of dullness in the suprapubic region, extendmg 
up to the upper border of the distended bladder, associated with tenderness 
on percussion 

Pelvic tumour Percussional dullness over the suprapubic region may be 
due to a pregnant uterus, a large uterine or ovarian tumour or an ovarian 
cyst 

Size of the stomach. The approximate size of the stomach can be assessed 
by percussion, if the viscus contains mainly air or gas When direct percussion 
is earned out from a point shghtly to the left of the midhne of the lower abdo- 
men, obhquely, towards the ensiform cartilage, a splash is detected when the 
lower border of the stomach is reached, when not heard, the patient is given 
a glass of water to drink, and the procedure repeated Besides bemg of value 
in ascertaimng the position of the lower border of the stomach, percussion may 
reveal a delay m emptying of the stomach If a stomach splash persists for 
more than four hours after a full meal or two hours after a glass of milk or 
water, a delayed emptying of the stomach should be suspected 

Obliteration of Traube’s area. The size of Traube’s area of stomach tym- 
pany depends to some extent on the character and amount of stomach contents 
Its obhteration may be due to a left-sided pleural effusion, enlargement of the 
left lobe of the liver or less often to a moderate or marked enlargement of 
the spleen 

Subphrenlc abscess When gas is present below the diaphragm in case of subphrenic abscess, 
percussion may reveal a arcumsenbed area of tympany 

Resistance of abdominal wall Direct percussion may be employed at times to determine 
the degree of resistance of different regions of the abdominal wall 

AUSCULTATION 

Auscultation is an important part of abdommal exammation It is best 
carried out m deep expiration and with hght application of the bell chest piece 
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may be heard occasionally over large collaterals such as the inferior mesenteric vein or after 
porta-caval anastomosis (iii) Artenchvenous malformations or fistulas within the abdomen 
give rise to continuous low-pitched murmurs (iv) Aneurysms, narrowing or obstruction of 
the aorta or its branches may produce continuous abdominal murmurs (v) A venous hum 
commonly occurs over vascular tumours (metastatic chorio-epithelioma), or over any site 
where veins are compressed by tumours or iymphnodes 

in Friction sounds. 

(a) Over the liver — Fnction may be audible (and palpable) m the right hypochondnum 
usually due to recent liver biopsy, carcinoma of the liver and penhepatitis or liver abscess 
(b) Over the spleen — A rub may be heard after splenic venography, or over an area of splenic 
infarction, or surface tumour 

IV Miscellaneous sounds 

Succussion sounds (Gastro-intestinal splash) A splashing sound, due to the presence of 
both fluid and gas m the stomach, may at times be elicited by shaking the patient The 
splash is particularly pronounced in case of atonic or dilated stomach or intestine 

Size of stomach Auscultation may be employed for roughly gauging the size of the sto- 
mach or for detecting gastric dilatation The chestpiece of the stethoscope being placed 
over the centre of the stomach, the skin of the abdomen is scratched with a finger nail along 
vanous lines radiating from the centre A sudden change in intensity or character of the 
scratching sound is noted along each line By joining these various points, the outline of the 
stomach can be roughly dehneated A tuning fork may be substituted for direct percussion 
with the finger 

Oesophageal sounds In oesophageal obstruction, for example from carcinoma, ausculta- 
tion over the lower part of the back, along the spine, may give an indication of delay in the 
passage of fluid from the pharynx to the cardiac end of the stomach The patient in the 
upnght position holds some fluid m the mouth, until instructed to swallow, the examiner 
listens just below the xiphoid for two sounds, first the sound of fluid entenng the oesophagus 
from the pharynx, and secondly the sound of its passage through the cardiac sphincter Bet- 
ween the two sounds, there is usually an interval of 5 to 10 seconds, a considerable interval 
between the sounds or an absence of the second sound is suggestive of oesophageal obstruc- 
tion In obstruction of the lower oesophagus, instead of one loud squurt, only a faint inter- 
mittent tinkling may be heard for 15 seconds to several mmutes after the act of deglutition 

Abdominal mensuration A periodic measurement of the abdomen may be 
of value m following up the progress of a case of ascites or of distension of 
the abdomen from splenomegaly, hepatomegaly or large tumour It may also 
aid the differentiation of an ascites from an ovarian cyst The abdominal 
girth IS usually measured at the level of the umbihcus m front and the tip of 
the third lumbar vertebra behind Variations in girth from day to day, if 
any, should be noted carefully 

The distance of the umbihcus from the antenor supenor iliac spine (on 
either side) and from the ensiform cartilage and pubes must be measured 
carefully, whilst in ascites the distance of the umbilicus from the ensiform 
cartilage is shorter than that between the umbilicus and pubes, in ovanan cyst 
the reverse generally holds true Also, whilst in ascites the distance between 
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the lunbjicus and the antenor supenor spine on either side is the same, in 
ovanan cyst the measurements are unequal In ascites the greatest circum- 
ference of the abdomen is generally at the umbibcus, whereas m ovanan c^st 
it IS below the umbihcus 

rectal examination 

Examination of the rectum is of the utmost diagnostic value and should 
be routmely practised dunng physical examination of the patient In the 
presence of abdominal symptoms, such as constipation, diarrhoea, bleeding 
per rectum, lower abdommal pam. wastmg. loss of appetite, unnaiy or pelvic 
discomfort, a rectal examination may prove indispensable 

Techmque The patient may be made to lie either on his left side with 
the thighs flexed, or m the knee-elbow positron, the latter being particularly 
suitable for palpation of the prostate gland A dorsal position with the nght 
leg flexed is convenient for examination of the rectum, when the patient is 
suspected of having an acute mtra-abdominal condition, which does not perrrnt 
him to adopt any other position but the dorsal 

The penanal skin must always be observed first, for evidence of fistula, 
piles, abscess or pruntus am The patient is then asked to strain down in 
order to reveal the presence of mtemal haemorrhoids, which may slowly 
protrude out, when present 

The lubneated index finger, kept straight, is introduced very gently and 
without pushmg mto the rectum, the resistance offered by the anal sphincter 
being noted Undue tenderness during the procedure is suggestive of ulcer 
or fissure withm the anal canal, or of haemorrhoid, fistula, abscess or inflamed 
and hypertrophied papilla 

The size of the rectal ampulla is noted Abnormal dilatation is common 
in the rectal type of constipation In chrome ulcerative colitis, the rectum 
may be narrowed and the mucosa rough In lymphogranuloma venereum, 
a stneture may be felt close to the internal sphmeter In carcinoma of the 
rectum, a hard and irregular surface or mass may be palpable 

A caremomatous infiltration of the floor of the pelvis should be carefully 
looked for, by palpating the antenor wall of the rectum, above the level of 
the prostate or cervix uten Such a finding is suggestive of abdominal 
caremoma, particularly affecting the stomach In acute appendicitis, when 
the appendix is low in position, tenderness and at times a tense lump may 
be felt in the cul-de-sac to the right of the recto-sigmoid 
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Psychiatric Diagnosis 


A TRAINING in the chnical diagnosis of psychological ailments is as important 
as in the rest of medicme Lack of adequate theoretical and practical train- 
ing, along with traditional prejudice and stigma attached to psychiatry, has 
been the source of mnumerable fantastic notions amongst medical men about 
mental illnesses and mental patients A commonsense but traditional ap- 
proach to these lUnesses, by otherwise scientifically tramed doctors, frequently 
results in a performance no better than that of a quack Such a situation is 
hardly desirable and must be corrected as soon as possible Some teaching 
institutions also fail to keep pace with the progress of modem psychiatry 
It IS therefore in the interest of the student to study this branch of medicine 
weU, in order to make his practice of medicme more scientific and rational 

The importance of this speciality hes not only in being able to recogmze 
classical psychiatnc ailments, such as the psychoses and neuroses, but also 
m diagnosing and handhng so-called “functional” ailments, which constitute 
large proportion of the vanous illnesses, which any physician is called upon 
to diagnose and treat 

It IS now-a-days well recognized that it is the “man” as a whole and not the 
diseased “organ” only that is in need of treatment The “man” is made up of 
the “body” and the “mind”, the two components bemg inseparable and having 
continuous mteraction on each other The mcidence of physical symptoms 
and signs of psychogemc ongin is much higher than is commonly believed 
No physical symptom can be regarded as adequately studied or treated, unless 
a simultaneous study of the psychological aspect of the case is also conducted 
Not only for psychiatric and psychosomatic illnesses, but also for physical 
illnesses, psychological evaluation of the personality of the individaul is neces- 
sary This can be systematically and easily accomplished by medical men, 
provided they are well tramed in the climcal methods of psychological medicine 

The prevalent belief, that psychiatnc symptomatology and examination are 
vague, unrehable and unscientific, is far from true and entertained only by the 
Ignorant and ummtiated 
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normal versus abnormal 

It IS commonly believed that to a psychiatnst all forms of behaviour arc 
abnormal This is as untrue as sa>nng that to a ph>^ician all human bodies 
are abnormal This erroneous notion arises from too narrow and rigid a 
concept of normahty Differentiating “normal” from “abnormal” is often a 
difBcult task, requiring considerable skill and expcncnce Normality is a 
range and not a point Abnormality m ps>'chiatry implies an exaggeration 
or deviation from normal, more often of degree than of kind, and resulting 
from internal or external stress Ability to stand stress vanes ^\^lh each indi- 
vidual and depends on his “total” constituUon, the result of genetic, organic 
and psychosocial influences Symptoms in psychiatiy^ often sen^e a defensive 
purpose, like fever and mflammation in general medicine The absence or 
presence of symptoms and their intensity are determined by the “resistance” 
of the mdividual concerned and the degree, type and suddenness of the “stress” 
imposea 

Apart from genetic and orgamc factors, it is not easy to define “normality” 
The prevalent concept that “absence of disease” means normal health is no 
longer tenable One must think in terras of “positive health” A normal 
person should not only be free of all psj^chotic, neurotic, psychosomatic and 
behavioral disturbances, but must be also subjectively comfortable, happy 
and free of disablmg conflicts He should be able to face the normal stresses 
and strains of everyday life in a realistic way, without getting distressed or 
disabled Sigmficant deviations from such an “ideal” state constitute “abnor- 
mahty” m psychiatnc practice 

The pattern of dealmg with or combating “stress” determines the “per- 
sonality” of the individual This m turn determines his response to future 
stress, which may or may not result m symptoms A particular ty'pe of res- 
ponse to stress frequently leads to a certain type of personality, which although 
not stnctly speaking abnormal may be significantly different from normal 

There are certain well-defined types of ‘‘personality patterns”, which may 
lead at times to interpersonal diflaculties and social stress They may also 
form the substratum for future neurotic, psychotic and psychosomatic dis- 
turbances Hence a knowledge of such person ah ty disorders is clinically 
useful and important The following are the mam vaneties of personality 
disorders 

PERSONALITY DISORDERS 

Cyclotltynuc personahty This is charactenzed by marked swings of “mood” 
from exhilaration to depression. Although more so than in an average person, 
these swings are not gross enough to constitute a disease-state The Cyclo- 
thymic trait IS probably genetically determined and predisposes the individual 
to maniac-depressive psychosis 
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A hypomcnuc individual is a cheerful, optimistic, confident and easy-going 
person He not only enjoys life but radiates his cheerfulness to others He 
may become aggressive or interfenng, and at times a nuisance m serious 
business Hypomanics may become professional jokers or clowns Further 
elation of the hypomanic mood may lead to mania 

Tlic melancholic individual is a pessimistic, gloomy, lonely individual, who 
finds life dull and depressing He is a poor and boring compamon Apart 
from genetic factors, the melancholic trait is frequently a reaction against 
“repressed aggression” Deepemng of the melancholic mood may result in 
depressive psychosis 

Schizoid personality The individual is antisocial, poor mixer, sensitive and 
cold, who prefers day-dreaming and loneliness He usually selects a job or 
career, where he has little or no dealing With other human beings Apart 
from genetic factors, a highly authontative or dominant father plays an im- 
portant role m its causation Such individuals are prone to schizophrenic 
psychosis 

An obsessional individual is excessively keen on cleanliness, method, system, 
punctuality and orderliness He is very persistent, fastidious and a perfect- 
ionist He IS usually hard-working, conscientious and has an exaggerated 
sense of duty He is rigid, unable to relax and prone to womes Under stress, 
he IS likely to develop an anxiety state or obsessive compulsive neurosis Some 
of these individuals develop paranoid schizophrenia Roots of this per- 
sonality, according to Freudian psychopathology, he m fixation at the “anal” 
stage of psychosexual development Hence the condition is sometimes 
referred to as an “anal personality” 

A paranoid personality is dominated by suspicions and feelings of persecu- 
tion and injustice The individual finds it difficult to trust people and blames 
others for his own rmsfortunes In doing this, he tends to project his re- 
pressed hostility, arising out of frustrations and failures, on to the environment 
Such an individual is prone to paranoid psychosis 

Hysterical personality The subject is an immature, impulsive, unstable 
and egocentric person, with a low threshold for stress Unable to stand any 
frustration, she is likely to get into fits of temper or hysterics They love to 
be the centre of attraction, and exhibit talents and body Some of these 
individuals have high dramatic talent and make good actors and actresses 
Under stress, they have a tendency to develop hystencal symptoms and signs 

Psychopathic personality Such an individual is immature, impulsive and 
unstable He is unable to postpone gratifications and is dominated by anti- 
social impulses and behaviour, indulging quite frequently m lying, steahng, 
bootlegging and other crimmal activities He gets a kick out of his antisocial 
behaviour The roots of such a personality usually he in an unhappy or 



408 PSYCHIATRIC DUGNOSIS 


broken home, vnth a highly authoritative, cold and aggressive father The 
latter provokes rebellioxisness in the child, who learns to hate all forms of 
authority later in life 

P(jssi\e oggressne personality The individual may be passively dependant 
or passively aggressive The passi\e dependant type is totally meek, dependant 
and submissive, unable to express any aggression although full of it The 
passiye aggressne type expresses aggressiveness in a passive manner in the 
form of stubbornness, obstinacy^ obstructiveness or inefBciency 
Aggressi\e personahty Such an individual reacts with irntabilit\% temper 
tantrums or destructive behaviour to frustrations Aggressive individuals 
are full of dnve and frequently appoint themselves as leaders They can 
become hostile, provocative, antagonistic, overtly aggres^^ive or violent x\hcn 
contradicted or obstructed 

Inadequate individuals are usually parasites or chronic drifters Unable 
to stand on their legs, they have to lean on others for support They are timid, 
ineffective, dependant and miserable, and tend to de\clop anxiet} states or 
schizophrenia under stress 

SYMPTOMATOLOGY 

The causes of mental illnesses are complex and not ^\ell understoocL Gene- 
tic, organic and psychological factors play their parts in varying degrees in 
different illnesses Althou^ causation of such an illness may not be clear, 
indiMdual symptoms of the disease belong to the “psychic life'’ of the indi- 
vidual They usually arise from the life expenences of the patient and usually 
have some meaning or reason, although seenungly meamngless bizarre or 
funny They are the symbolic expressions of defence against repressed images, 
ideas, feelings and anxieties They are frequently tension-reducing de\ 7 ces 
or defences (not unlike fever and mflammation) ^\hlch act as crutches to the 
patient The first line of defence against anxiety are menial mechanisms, 
such as repression, reaction formation, symbolization, projection and rationali- 
zation, the excessive and habitual use of which results in vanous disorders 
of personahty When this Ime proves inadequate, symptom formation (neu- 
rotic, psychotic or psychosomatic) takes place For comemence, the human 
mind” can be considered m terms of three segments or faculties, \iz. (1) 
Conation (tendency to action), (2) Cogmtion (intellectual function), and (3) 
Affection (feehng tones) These are the three components of the mind, the 
disorders of which ment attention 

DISTURBANCES OF BEHAVIOUR 

Increased activity, decreased acUvity, repetiUous actmty, automatic beha- 
compulsions are some of the important disturbances 
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Increased activity Increased psychomotor activity is commonly seen in 
mama The patient is contmuously busy and “on the go,” but achieves 
little or nothing This is usually associated with a flight of ideas The patient 
either keeps on talking or doing somethmg or other continuously, without 
any sense of exhaustion 

Decreased activity Decreased psychomotor activity is observed in states 
of depression It is typically associated with a reduced pressure of speech 
and often wth mutism In extreme cases, the patient may remain in a state 
of stupor 

Repetitions activities Persistent and constant repetition of certam move- 
ments, known as stereotypy, is commonly observed in schizophrema and com- 
pulsions Stereotypy may be of speech, position or movements of the body 

By catalepsy is meant a constantly maintained immobile position of the 
body When “cerea flexibilitas” or waxy flexibihty is present, the limbs and 
body of the patient can be mampulated at will and are kept in such positions 
for long penods of time This condition is commonly associated with catatomc 
schizophrema, when the patient is in a state of stupor or semi-stupor 

Mannerisms are stereotyped movements of the nature of gnmaces, gestures, 
pecuhanties of gait, etc commonly found in schizophrema. 

Verbiageration is stereotypy of speech, with repetitions of meamngless words, 
phrases and sentences 

Automatic behaviour, in the form of automatic obedience, is a condition in 
which the patient automatically or compulsively acts out suggestions and re- 
quests Echolalia or mutation of words and echopraxia or mutation of move- 
ments are also forms of automatic behaviour 

Negativism is characterized by behaviour opposite to that suggested or 
advised Mutism and refusal of food or of nursing care are some of its vanous 
manifestations In extreme cases, the desired behaviour can only be achieved 
by suggesting just the opposite This is common m catatomc schizophrema 

Compulsions A morbid and often irresistible urge to perform an appa- 
rently unreasonable act is known as compulsion The person is aware of 
the act being irrational, but cannot avoid or control the same He may, for 
instance, keep on touching certam objects or walk along cracks or on alternate 
tiles or count up to 3 or 7 or keep washing the hands or perform comphcated 
ntuals Compulsions are usually associated with obsessive ideas which are 
acted out Compulsions frequently serve as “defence reactions” against 
anxiety and gmit They are associated with an obsessive compulsive per- 
sonality and are characteristic of classical obsessive compulsive neurosis 
At times, they are associated with a schizophrenic reaction or depression 
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DISORDERS OF PERCEPTION 

Illusions and hallucinations arc important disorders of perception nl 
the case of an illusion, there is misinterpretation of a sensory stimulus, for ins- 
tance a “rope” IS mistakenly taken as being a “snake” In the ease of a 
hallucination, perception takes place in the absence of a stimulus 
Illusions, when associated with dear consciousness, arc usually reflections 
of repressed intense affects, desires, urges and impulses Wlien associated 
with clouded consciousness, as m case of toxic-infective states, they have much 
less psychological significance 

Hallucinations may also occur with clear or cloudy consciousness Tliose 
taking place in clear consciousness arc usually of psychological significance, 
in contrast to those associated with cloudy consciousness which arc usually 
secondar}' to toxic-infcclivc slates In the ease of hallucinations, repressed 
psychological material is projected through one or other of the senses, re- 
sulting in auditory, visual, tactile, gustatory or olfactor}^ hallucinations Rarely, 
fleeting hallucinations arc described by even normal persons, when in a tcnsclj 
emotional or deprived state Hypnogogic hallucinations and those associated 
with LSD and mescaline are normal Hallucinations arc common m acute 
schizophrenic psychosis and arc often associated with delusions 

Auditory hallucinations arc common in paranoid schi/oplircma Tlic 
patient may hear pleasant or more often unpleasant, dcrogator\% obscene or 
accusing remarks in the form of voices coming from within or w^ithout Hallu- 
cinations of a commanding nature may be convincing or compelling enough 
to result m direct and dangerous actions 

Visual hallucinations arc less common than auditory ones Tlicy arc usually 
associated with toxic-infectivc psychosis and with acute, rc\crsiblc organic 
brain disorders like delinum 

Olfactory hallucinations arc frequently associated with schizophrenia or 
temporal lobe lesions 

Gustatory hallucinations are relatively uncommon and usually associated 
with olfactory ones 

Tactile hallucinations arc found in toxic states, such as delinum tremens and 
cocaine addiction Sexual tactile hallucinations arc common in schizophrenia 

Kinesthetic hallucinations Phantom limbs and other body -image distur- 
bances, such as alterations in size, shape or movements of bodily parts, arc all 
included under this caption 


DISORDERS OF THINKING 

The joining or fusion of ideas by various mental processes and the forma- 
tion of new ideas constitute the function of “thinking * Thought disorders 
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may be of the nature of disorders of (1) production of thought, (2) progression 
of thought, or (3) contents of thought 

Disorders of Production of Thought 

Normally the process of “thinking” takes places at various levels In 
rational or realistic flunking, stimuli arc derived from conscious, unconscious 
and affective sources, and arc corrected by reason and logic Such rational 
thinking IS quite different from austistic or dcrcistic thinking, which is found 
m schizophrenia Dcrcistic thinking is dominated by unconscious factors, 
complexes and drives, and lacks the checking influences of reason, logic and 
reality Tlrought production may be increased or decreased, as can be inferred 
from increased or decreased pressure of speech 

Progression of Thought 

The rate and manner of progression of thought can be assessed or inferred 
from the “stream of talk” Tins is normally logical, coherent, uninterrupted 
without digression, from the initial idea to the goal Following are the com- 
mon disorders of progression of lliought 

The phenomenon of flight of ideas is usually associated with maniacal 
excitement Tins is characterized by increased associative activity, high dis- 
tractibility and rapid digression from idea to idea, with the result that the person 
affected is unable to sustain his attention on any “goal idea” Often, words 
similar in sound to others may conjure up new thoughts The last word of 
the previous sentence may become the stimulus to a new idea This pheno- 
menon IS referred to as chance association or clang association 

Retardation, in contrast to “flight of ideas”, is characterized by slow ini- 
tiation and movement of thought, resulting m slon speech with a low' tone This 
is usually found in states of depression and withdrawn schizophrenia 

Pcrscicration is characterized by persistent repetition or continuance in the 
expression of an idea Tlie idea is repeated over and over again like an old 
or damaged gramophone record This condition is common in organic states 
such as aphasia, senile dementia, etc It may also be noted in catatonic 
schizophrenia 

By circumstantiality is meant an inability on the part of the person to reach 
the “goal idea” without digressing or going round and round in circles It is 
due to inability to form clear concepts or discriminate between essentials and 
noncssentials It is commonly found in epileptics, mental defectives and 
in degenerative conditions 

Incoherence is characterized by the running off of one idea into another, 
resulting in disjointed phrases or sentences Tlus is found in delirium and 
states of confusion A lesser degree of meohcrcnce, called “scattered” think- 
ing, is typical of schizophrenia 
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Blocking IS characterized by sudden interruption of progression^ and ex- 
pression of thought The individual momentarily feels that there is a “vacuum” 
in the brain and struggles hard to pick up the thread Even normally, a 
person under stress, with feelings of anger or fear, may experience blocking 
Blocking of severe degree is more or less pathognomomc of schizophrenia 

Disorders of Thought Content 

Ideas are determined both by logical reasoning and by unconscious and 
affective factors When affective factors or “feelings” arc predominant, the 
ideas are described as overvalued or over-detennincd When an “idea” or 
“beheP’ is totally determined by affective factors and the unconscious defensive 
needs of the mdividual, and is devoid of all reason or logic, it is described 
as a delusion Traditionally, a delusion has been defined as a false belief ^ 
which cannot be corrected by reason or argument and which is not in tune 
with the educational and cultural background of the individual Fairytales, 
myths, superstitions, etc are not delusions, and yet in a small way, they do 
serve the same purpose of warding off anxiety and affording support or secu- 
nty to the individual Wishful thinking and prejudice belong to the same 
category 

The trend and type of delusion are determined by the prcpsychotic per- 
sonality of the individual, which in turn depends on his life cxpcncnces, prob- 
lems and needs The nature of a delusion frequently betrays some significant 
aspect or other of the patient’s problems A delusion, which serves the pur- 
pose of warding off anxiety or insecunty and of preserving self-esteem, is 
“defensive” in character Elaborated ideas, developed from false premises, 
are known as systematized delusions Delusions arc classified as follows 
Delusions of (1) Grandeur, (2) Unworthiness, (3) Persecution, (4) Sin, guilt, 
impovenshment or illness 

Delusions of grandeur usually arise from basic feelings of inadequacy in- 
security or infenonty They are commonly found in mama, G P I and some- 
times m schizophrenia 

Delusions of self accusations or ideas of lan^^orthwcss, which arc common m 
endogenous depression, usually betray a person’s sense of guilt about repressed 
or forbidden ideas and urges 

Delusions of persecution are common in paranoid psychoses and in schizo- 
phrema w^ith prepsychotic paranoid personality They are often associated 
with ideas of grandeur In paranoid delusions, the individual is projecting 
his own aggression, hostility and guilt on the environment Overambitious- 
ness, coupled with inability to accept defeats and frustrations, resulting in 

rooding, distrust, suspicion, misinterpretation, resentment or ideas of per- 
secution 

In ideas of reference, the patient misinterprets the remarks or actions of 
others as significant, even when they are not Feehngs of guilt in states of 
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depression, and projection of one’s own self-criticism on to the environment 
m paranoid states result m ideas of reference 

Passivity feelings or ideas of control are said to exist, when the patient has 
the delusion that he is being controlled by various magical or ultrascientific 
devices or that his mind is being read by others Such feehngs are common 
m paranoid psychosis and depression Ideas of sin, disease or poverty are 
commonly noted in endogenous depressions The patient may have the delu- 
sion tliat he IS a great sinner and should be handed over to the police or even 
hanged He may believe that he is suffenng from cancer (or some other in- 
curable disease) or that he is a pauper (and has no money even for the next 
meal) when he happens to be a millionaire Nihilistic ideas are said to exist 
when the patient exhibits a subjective sense of “absence” or believes that he 
has no “feeling,” “body” or “brain,” or that “he is dead” 

Ideas of Suicide Although transient thoughts of dying or suicide are 
common, obsessive rurmnations about such matters are pathological 

Impulses and ideas of suicide are usually associated with ideas of self-depre- 
ciation, sinfulness, unworthiness, hopelessness, etc as in states of depression 
Sometimes, they are associated with ideas of grandiosity or yearnings to be 
united with some person lost through death 

Suicidal ideas often represent a wish to fix guilt through revenge, a hostile 
gesture to some person who has or is fancied to have abandoned, hurt or let 
down the suicidal person It may also be an effort to influence the environ- 
ment and provoke sympatliy or attention Suicidal attempts are common 
in adults suffering from depression, schizoplircnia and personahty disorders 
(like psychopathy and hysteria) and occur at times in delinous states 

Hypochondriac ideas arc characterized by exaggerated concern about one’s 
body or physical health The patient describes a wide variety of symptoms 
and believes that he has some stirious or incurable illness, even when none can 
be demonstrated Hypochondriac ideas are usually associated with depressed 
affect and found in endogenous depression They may also be associated with 
schizophrcma or anxiety states, in which case the prognosis is relatively poor 

Obsessions Thoughts, that persistently thrust themselves into conscious- 
ness against the conscious desire of the patient, are known as obsessions 
The person has neither control nor awareness of their source Obsessive 
ideas are often related to compulsive behaviour, and are common m obsessive 
compulsive neurosis, but may also occur in states of depression and schizo- 
phrenia 

Phobias are morbid fears, which constantly thrust themselves into cons- 
ciousness They are associated with morbid anxiety and may be related to 
dirt, disease, darkness, crowds, loneliness, hghtemng, etc Phobias are faurly 
common in children and are usually but passing transitory phenomena Cli- 
nically, they are noted in phobic neuroses associated with anxiety states 
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DISORDERS OF AFFECT 

Affectivity is probably the most important aspect of mental function It is 
related to the “feeling life” or “emotional feeling tone” of the individual 
Strong, temporary variations, modulations and expressions of emotion or fee- 
Img are referred to as affects By mood is meant a sustained and constant 
affective state of considerable duration This affectivity penetrates and colours 
the entire psychic life of the individual and influences both cognitive and 
conative aspects A mood, to be classed as iiomal, must be adequate, appro- 
pnate, reasonably even and neither depressed nor elated The common 
disorders of affect are as follows 

Excitement Excitement may be mild, moderate or severe, as in euphoria, 
elation and exaltation 

Euphoria is a pleasurable affect, characterized by a feeling of well-being, 
optimism and confidence It is found in hypomama, schizophrenia and certain 
orgamc diseases, such as GPI disseminated sclerosis and frontal lobe tumours 

Elation is characterized by enjoyment and self-confidence out of proportion 
to reality and is associated with extra drive or motor activity It is quite 
labile and tends to shift to irritability This condition is common in early 
manic states, schizophrema and GPI 

Exaltation is an intense excitement, with grandiose ideas and associated 
with excessive dnve and motor activity It may result m severe exhaustion 
or even a delirious state This is found m severe manic states and catatonic 
excitement 

In ecstasy, the mood is one of peaceful rapture or tranquil sense of po\Ner 
Intense religious feelings and fervent love or affection are common accom- 
pamments Ecstasy i^ associated with dissociative, epileptic, schizophrenic 
and affective reactions 

Depression is an affective feeling of sadness, and may range from mild 
doNvn-heartedness or a mere feeling of indifference to a feeling of intense 
despair beyond hope Anxiety, bodily complaints, hypochondnasis, suicidal 
ideas and even delusions may be associated with this condition, which may 
be endogenous or reactive 

Grief IS an affect of sadness, usually suffered through the loss or passing away 
of a close relative or fnend It is unassociated with feelings of guilt or shame 

Inadequate affect By dullness, bluntness, flatness or coldness of affect 
IS meant inadequacy of feehng or affect In this condition, the person’s abihty 
to experience emotions, such as pity, joy and sorrow, are reduced significantly 
An apathetic or empty facial expression is associated with lack of dnve and 

interest Blunting of affect is an early and important sign of the schizophremc 
reaction 
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Inappropriate affect is a common disturbance in schizophrema The patient 
laughs or cues, when actually the opposite emotion is indicated 

Affective ambivalence is characterized by contradictory or opposite feelings 
and attitudes towards the same object One of the two components remains 
repressed and is projected later 

Affective or emotional lability, also known as “emotional incontmence”, 
IS characterized by sudden changes of mood It is found in organic and 
degenerative conditions 

Anxiety is a persistent feeling of dread, apprehension of impending disaster 
It IS an expenence of fear, without any external danger, but due to internal 
imconscious problems Anxiety, that is directly felt and expressed in this 
manner, is known as free floating anxiety in contrast to covert anxiety An- 
xiety is one of the central pillars of modern psychopathology and is the pre- 
senting symptom of anxiety neurosis Through its effect on the autonoimc 
nervous system and endocrine glands, it is capable of disturbmg the physiology 
of all internal organs and systems In its acute form, it produces hyper- 
ventilation, spasms of the cardiac and pyloric portions of the stomach, intes- 
tinal irritability, hyperchlorhydria, diarrhoea or constipation, palpitation, 
tachycardia, extrasystoles, vasomotor flushing and respiratory distress There 
may be fainting, weakness, tremor, nausea and sweating of the hands and 
face The patient appears unduly tense and displays excessive vigilance and 
fidgety movements of the hands and feet His voice may appear uneven or 
strained and the pupils dilated When anxiety is severe enough to overflow 
into the muscular system, it results m severe motor restlessness, known as 
agitation 

Tension is charactenzed by tense emotions and tautness of muscles, asso- 
ciated with restlessness, dissatisfaction, dread and discomforting expectancy 
Difiiculty of concentration, tightness around the head, tremulousness and 
strained or tense expression of fear are common accompamments 

Panic IS a pronounced or exaggerated form of anxiety, that is productive 
of disorganization of ego-functions There is usually a background of long- 
standing insecurity 

By depersonalization is meant a pervasive and distressing feehng of estrange- 
ment This may be of one of two types (1) a feeling of change in one’s own 
personality, or (b) a feehng that the outside world is not real or has changed 
This condition is found m various neurotic and psychotic states 

DISTURBANCES OF CONSCIOUSNESS 

Consciousness can be descnbed as clear-mindedness, when the sensorium 
is clear The individual is able to understand his environment as to place, 
time, persons and general setting as is also able to understand questions and 
reflect on them Full consciousness demands attentiveness and perception 
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Disturbances of consciousness ha\c ilifTcrcnl grades of sesentj and include 
slates of confusion^ clouding of consciousness delirium, fugue slates .incl 
stupor Con/i^sio/MS character i7cd by l>c\sj I derm cm, perplexity, disorientation, 
disturbances of associative functions and posertj of ideas It is commonly 
found in toxic-mfcctisc conditions and organic syndromes 

Clouding of consciousness is characterized b> an impaired capacilv to thml 
cicarl) and rapidly, to pcrcci\c, respond to or rcmcml>cr current stimuli 
The attention of the patient lends to wander, and understanding of the cnsiron- 
ment becomes incomplete and inaccurate Such a state is commoni) asso* 
cialcd with cerebral anovm, metabolic disturbances and dissociatisc reactions 

Delirium, also known as ‘‘acute brain s>ndromc' is charactcrizcil b> clouding 
of consciousness, bewilderment, restlessness, confusion, duoncntaiion. in* 
coherence dreamlike Ihinl mg illusions, hallucin ilions and apprehension or 
fear It IS commonl) as^iociaicd with organic conditions such as toxic 
states, metabolic disturbances and cardiac decompensation It is iisuallj 
more pronounced during night time 


By m//ig/;f srofr is meant a disturbance of consciousness, m which the 
patient IS not aware of his surroundings and tends to base msuM or auditor, 
hallucinations Such a state ma> last for minutes, hours or dass It mn\ 
be associated with epilepsy or »i dissocintnc reaction 

Stupor IS an extreme form of disturbed consciousncrs, either <.econc!arv 
to some organic or to\ic-infccti\c state or to some psschogcnic condition 
such ns catatonia or depression In the organic or toxic infcciixc form of 
stupor, conscious thought-processes arc usually suspended, while m the de 
prcssivc and catatonic forms of stupor, such is not the ease A sudden clnn^^c 
from stupor to acliMty (often impulse c or cxccssixc) occurs m the psvehogeme 
form of stupor only, and particular!) m the catatonic xaricls 

Orientation The process by which an individual apprectalc^ lux environ- 
ment and locates himself in relation to it, with reference to time place and 
persons, is known as orientation Orientation is usiiall) disturbed in acute 
cerebral insufiicicney and m delirious states, when the phv^iologital lunctions 
necessary for memory^ perception and attention arc impaired Orientation 
may also be disturbed through acute conflicts, intense emotions ind lack of 
interest or attention 


Memory The function, by which data acquired and presented to cons- 
ciousness through observation or attention arc stored, and later summoned 
and presented again to consciousness, is referred to as memor} Memors 

TtSellf Registration. (2) Retention, and 

(3) R^l It IS adjustivc and adaptive, b> virtue of its role of assisting the 

trt m 'T .nnu.„ "cd S' 

attcct The three mam disorders of memory arc ^ 
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(1) Hypermnesia or abnormally sharp memory 

(2) Amnesia or loss of memory 

(3) Paramnesia or falsification of memory 

Hypermnesia is encountered in mama, paranoia and catatoma 

Amnesia may be orgamc or psychogemc In psychogemc amnesia, recall 
of stored data is inhibited unconsciously in order to avoid some unpleasant 
memory (e g an unbearable or shameful expenence), pronuse or appointment 
It is as a rule selective, usually restncted to circumscnbed penods and events, 
and has a tendency to recover suddenly and completely Psychogemc am- 
nesia IS associated with various hystencal manifestations In amnesia of 
organic origin, the functions of registration and retention are disturbed Loss 
of memory for recent events is characteristic of this type of amnesia A frag- 
mentary type of amnesia occurs in G P I and semle dementia There may be 
a generalized loss of memory, for both recent and remote events, m cases of 
degenerative disease of the brain Lastly, amnesia may occur in association 
with confusional states, epileptic episodes, dehrium and head injunes Re- 
covery from orgamc amnesia, when it does occur, is usually gradual and in- 
complete 

Anterograde amnesia, which extends forwards m time and experience, 
beyond the imtial amnesic event, is found m boxers and in Korsakoff’s psychosis 

In retrograde amnesia, there is loss of memory extending backwards, over 
a period prior to the time of onset of the attack Retrograde amnesia occurs 
after head injunes, hanging, gas-poisonmg, and after electnc convulsion therapy 
(E C T ) Occasionally, it is psychogemc in ongin 

Paramnesia is characterized by falsification or distortion of memory Con- 
fabulations or stones are made up, in which the patient fills m the gaps with 
fabrications (which change from moment to moment) This condition, al- 
though typical of Korsakoff’s psychosis, may also occur m senile psychosis 

Retrospective falsification is characterised by mismterpretation of past 
events, through remembering certain details and forgetting others, according 
to one’s own emotional needs 

The Deja Vu phenomenon is an illusion of the memory, m which there 
is a vague feehng of farmharity, as if one has undergone a smnlar expenence 
in the past, although in fact one has not This is common in both normal and 
schizoid mdividuals In the Jamais Vu phenomenon, on the other hand 
there is a false feehng of unfamihanty with situations, which have actually 
been experienced This may be observed in schizophrema, neuroses, toxic 
states, fugue states and temporal lobe lesions 

Dementia is characterized by a permanent and irreversible loss of intellectual 
fimctions Early dementia of mild degree is characterized by disturbed 
cntical faculty, lack of power of discrmunation, abstract ideation, etc As 
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demenua progresses, there are added poverty of initiative, restnction of mte- 
rests, blunting of concern, and progressive detenoration and loss of other 
intellectual functions (such as learning, memory, graq>, onentation and judge- 
ment) Emotions become labile and inadequate Dementia is caused by 
structural disturbance or degeneration of higher cortical neurons, secondary 
to prolonged mtoxication, malnutntion or degeneration It may also be 
associated Viith traumatic, infective and neoplastic conditions of the brauL 

PSYCHIATRIC HISTORY 

The purpose of history-taking m psychiatry, as in the rest of medicine, is 
primarily diagnostic The important role of historj^-taking m facilitatmg 
diagnosis is seldom realized. In psychological medicme, the history is even 
more important than in physical medicme Not only is it important in deter- 
mimng the nature of symptoms and grouping them into syndromes in order 
to arn\e at a chmeal diagnosis, but also m evaluating the sources of conflicts 
and stress and their mteraction with the mdividuars personahty in order to 
determine the pathogenesis of the condition. In order to understand mental 
“stresses” and evolution of personahty traits, one has to study not only the 
patient’s present life, but also his entire past life, from the time of conception 
to the onset of illness Such a biographical understanding of the mdividual 
enables the chmcian to have an insight into the dynamic evolution of the 
personahty, its deviations from normal and the nature of the illness The 
ps>xhiatnst must not only be a chmcian, but also a ps}'chopathologist A 
djmamic diagnosis (rather than a mere climcal “label”) frequently suggests 
not only the outlook or prognosis of the case but also the nght therapy In 
this v,a>, histoiy^-taking is of utmost importance in psychiatry, and every stu- 
dent must try to master the correct techmque A diagnostic intcr\aew not 
only determmes the type of future therapy mdicatcd, but may actually prove 
of therapeutic value A psjxhiatnc patient frequently feels better and more 
comfortable after the first interview A diagnostic mterview must be conducted 
vith great care, the important issues mvolved bemg (1) The doctor-patient 
relationship, and (2) The mode of mterrogation 

Information obtained (about the patient’s illness, change of behaviour or 
pre-illness personahty) from the patient himself, is as a rule not dependable 
in psjchiatnc history-making, because of the likelihood of disturbed mental 
function or Jack of insight into one’s own illness Any mformation received 
from the patient himself must therefore be confirmed or supported by some 
near relative or friend, who is reasonably objective in his thinkmg and genuinely 
mlerested m the welfare of the patient No psychiatnc histoiy can be con- 
sidered adequate or rehable unless this is done A “positii'e” doctor-patient 
relationship is important in psjchiatnc work (as m the rest of medicine), 
although It IS often neglected to the detriment of the patienf s interests Under- 
standing and co-operaUon from the patient, which are so vital for the success 
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of any therapy, can be achieved only through a positive relationship The 
doctor-patient relationship depends both, on the doctor’s attitude to the 
patient and his illness, as well as on the patient’s attitude to the illness and 
towards his doctor 

A psychiatnst’s attitude to mental illnesses and patients frequently depends 
on his own personality, as well as on his knowledge and ideas about psychiatric 
ailments Some doctors are pecuharly neghgent and indifferent towards 
mental patients, an attitude that usually springs from prejudice or ignorance 
This attitude has done considerable harm to many a psychiatric patient with 
so-called “functional” illnesses These are real illnesses, involving as much 
suflfenng, discomfort and pam as orgamc illnesses, and the psychopemc bodily 
symptoms therefore deserves the same sympathy and attention that is afforded 
to other patients Psychiatnc patients are not aware of the causes of their 
ailments, nor they are responsible for them, like patients with orgamc lUnesses 
The student must bear these facts in mind and cultivate a scientific, rational 
and human attitude to such illnesses and patients The examiner must learn 
to overcome the bamers of language, culture, status and social class, com- 
monly encountered in pubhc hospitals due to intellectual, social and cultural 
differences between the doctor and patient For a positive relationship, the 
examiner must inspire confidence m the patient, put him at his ease and make 
him feel that there is a fnendly expert who is genumely interested in his welfare 
He should also be wilhng to accept and tolerate certain mdifferent, non- 
co-operative, negative or hostile attitudes, arising out of such illnesses By 
avoiding counter hostdity and aggressiveness, he not only helps the patient 
but saves his own energy and avoids discomfort and inefBciency In view 
of the stigma or shame frequently associated with mental illnesses, the patient’s 
attitude towards his lUness is one of secretiveness or demal This leads to 
marked secondary anxiety, depression and a feehng of frustration, frequently 
resulting in non-co-operative and abnormal behaviour towards the medical 
fraternity It is4he doctor’s function to help the patient to overcome his 
disability by correct onentation, education and handhng of the patient. Re- 
latives of psychiatric patients are sometimes difiBcult and non-co-operative, 
being dominated by feelmgs of shame, demal or hostihty towards the patients 
Their personahties, motives and attitudes to the patients must be assessed, 
before their versions are taken as objective and true Often a relative’s 
attitude to the patient and his lUness is totally negative and full of hostihty 
for various reasons, which need understanding and help The examiner must 
therefore learn to overcome certain diflSculties about himself, the patient and 
his relatives, in order to create a proper atmosphere and a positive doctor- 
patient relationship, conducive to successful diagnosis and fiierapy 

A diagnostic interview must be so conducted, that it yields the maximum 
amount of mformation and serves to estabhsh a firm and positive relationship 
or rapport between the physician and patient There can be no ngid rules 
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or “pattern ’ of intemew applicable to all patients It must var> the 
doctor and the t\pe of the patient S}Tnpath\, apath>, objecti\’it>, flexibility 
and sincentN are some of the man} attributes necessai^'^ for success 

Absolute pn\-ac\ is essential A ps}cbiatnc history, taken m open 
out-patient clinics, vnth people moving around, has hardly an} \ulue or 
meanine Since pm^te, personal, delicate or emotionally charged matter 
has to be ^erbaliz^ an atmosphere conducive to such expression is necessar}’ 
Patience, interest and attention, on the part of the doctor, are necessaix It 
is ahsa\'s best to let the patient ha\e his own say first, and then, whate^w 
information that appears laclong is collected through comersational channels 
rather than through formal questions and answers In the begmmng, it ma} 
be necessat} for a student to vmte doum the details of the histoiy during the 
irteniev* but ultunalel} he must learn to master the technique or documenting 
a histoT}, unmediatel} after the inteniew with the patienL A histor}' that is 
recorded after a lapse of dsys or weeks is likelv to be distorted and imrehable 

For the documentation of a histoi}, a standardized scheme or proforma is 
necessar} but dunng actual histox} -taking each patient is exammed or ques- 
tioned mdmduall}, on his merits Feelings of guilt, shame or fear, m- 
\ol\ed m describing one’s pii\ate and personal emotional life, may prevent 
some mdrsiduals from bemg frank or open m their inlerMev.'s This resistance 
or negati\e attitude must be handled quietl} and o\ercome b} gradually esta- 
blishmg positive relationship and Viithout resort to impatience, arguments, 
loss of temper or hostflity^ For this reason, it is necessar} to start the mter- 
Mev. uith onl} those pomls m which the patient is piimaril} interested, and 
then explore areas m which the doctor Is interested, E\en here, one should 
start with penpheral, general and less personal matters, and ultimate!} come 
to central and highl} confidential, emotional topics 

CHIEF COMPLAINTS WITH ORIGIN, ^DURATION 

AND PROGRESS 

A p5}chiatnc history, like an} other medical history^ should start with a 
presentation of the “chief complamt ’ or “problem”, by the patient and his 
retain es, m their owm words The doctor may at tnnes Iia\e to guide the 
patient and relati\es along the nght channels or preient them from dwellmg 
too long on irrelevant or useless data. In pnnaple, it is always best to allows 
the patient to describe his own problem freely in ius own words, and to his 
satisfaction, r^ardmg the ongm, duration and progress of the illness This 
IS then followed b} acti\e questionmg b} the doctor, with a Mew to ehat other 
relciant points or missing infonnation and fill up the “gaps” in order to 
farilnate tfwgrojis It is important to inquire abont the treatments earned 
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While discussing the present illness one must mqmre about the previous 
health and past illnesses of the patient A history of head injuries, memngitis, 
encephahtis and syphdis, as well as of other psychosomatic illnesses, must be 
mquired mto 

FAMILY HISTORY 

After obtaimng a history of present and past illnesses, it is desirable to 
concentrate on the “family background” of the mdividual The financial, 
educational, cultural and social status of the family, the number of family 
members and them personahties, and them relationships with each other and 
the patient must be ascertained Special inquiry must be made about the 
mental and physical health levels of the family members Care must be taken 
to ascerjain the presence or absence of certain diseases, such as mental defects, 
schizophrema, mamc depressive psychosis, epilepsy and hystena in famil y 
members 

PERSONAL HISTORY 

The family history is followed by a detailed personal history, with a view 
to ascertam the development and nature of the pre-iUness personahty The 
sources and types of stresses and conflicts, the way these are handled by the 
patient and with what personal and interpersonal consequences, must all 
be enqumed into carefully and documented, as these may help to formulate 
the psychopathogenesis and dynarmc diagnosis of the illness Documenta- 
tion of the personal history may be done in a chronological order, mvolving 
various aspects of living hke infancy and childhood (from parents or other 
semor relatives), followed by school and college history, occupational and 
financial history, social history and psychosexual history Questiomng of 
the patient however may be vaned according to the type of illness and the 
patient It is best to start with present, factual data, such as occupation, 
mterests and education, and then work up slowly to more dehcate or private 
areas, such as psychosexual development and sexual life 

Infancy and childhood Information must be obtained about the parents’ 
needs and attitude towards conception The birth history, whether full term- 
or not, whether normal or abnormal and whether associated or not with injury, 
etc must be recorded. Physical lUnesses durmg infancy or childhood, such 
as head injuries, convulsions, neonatal jaundice, and encephahtis, must be 
mquired mto Further enqumes must be made about general health and 
personality attnbutes of the patient, his relationship with farmly members 
and playmates, the amount and types of games or play indulged m and pre- 
sence of psychosomatic symptoms and neurotic traits Further details about 
breast feeding, weamng, type of toilet traimng, general disciplinary measures 
and separation from parents must be noted 

School and college. The patient’s attitude towards schoohng, his scholastic 
performance, relationship with teachers and other pupils, participation m 
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extra-cumcular activities and attitude to pupils of the opposite sex, reasons 
for stoppage of education and attitude to it should be inquired into 

Occupational and financial history It is important to know whether the 
patient’s present occupation is of his omi choice or thrust upon him by others 
His attitude to the job, whether or not he enjoys it, his efficiency and per- 
formance, his relationship uith seniors, juniors and colleagues, whether he 
gets his regular promotions or not, how many jobs he has already changed 
(and if so, uhy*^), all are questions worthwhile pursuing A frequent change 
of jobs, without progress or promotion, suggests that the patient is probably 
an unstable and drifting type of indiMdual, probably ailing with ps}chiatnc 
illness 

For a woman, managing the house, children and other domestic and social 
affairs is just as important and difficult an occupation as a man’s job in the 
office, factory' or shop It involves the same amount of stress and difficulties 
as any other manly job The amovmt and quality of domestic work, upbringing 
of children, relationship and conflicts with domestic sen^ants (if any) must 
all be enquired into 

Financial history is \'ery important m a country like ours, where financial 
insecurity and stress are so common and play an important role in causing 
ps^^chiatnc disorders The income per capita, expenditure, debts, and the 
attitude of the patient towards these items, are all to be ascertained 

Social and recreational history Whether the patient, before his illness, 
was a good mixer? Had any fnends, hobbies or general interests*^ Pattern 
of spendmg the leisure hours and nature of recreations Exercise, sports, 
interests m cultural activities, such as dramatics, music, dancing, painting, 
mo\ies, etc Other interests, like pohtics or religion*^ Whether the patient’s 
personal! ti' is broad-based, with wide interests and contacts or the other way 
about 

Psychosexual history Sex has been traditionally subjected to more control 
regulation than any other instinctual need of the mdnidual It is therefore 
not surprising that a large number of people ha\^ conflicts and problems 
relating to sex These are further aggravated by the pn\^cy, secreU\^ness, 
taboos, prohibitions, ignorance and superstitions widely pre\alent about sex 
matters Being a delicate subject, the approach to sex problems must be gentle 
and inoffensive, starting from socially appro\ed and legitimate activities 
such as nocturnal emissions, masturbation, homosexual expenenccs, etc 
to the socially disapproved ones Later, enquines are made about 'other 
actiMties, which may be fear, shame or guilt-provoking The attitudes and 
conflicts about such acUvities must be noted The majonty of patients ha^e 
ample opportumUes to unburden themselves regarding vanous problems of 
life, but seldom have the chance or opportumty to discuss or v^rbahze diffi- 
culUes m the sexual sphere Hence, most patients with sex problems on their 



PSYCHIATRIC EXAMINATION 423 


minds, are keenly awaitmg or looking forward to an opportunity (such as a 
psychiatnc interview) for seeking medical advice on their problems The doc- 
tor must therefore take the imtiative and mqmre into details about this aspect 
of life 

Mantal history. Whether mamed or unmamed? If mamed, for how many 
years? How many children? Marital relationship First meeting, engage- 
ment, courting penod, honeymoon and reaction to it Sexual life — ^pattern 
and attitude Attitude to pregnancy and family planmng Sources of dis- 
agreement, conflicts or stress in mamage Personality of husband or wife 

After the mantal history, one may inquire, in the case of meti, about the 
onset and frequency or nocturnal emissions and their attitude towards them, 
sex education (when and how much), attitude to sex m general, practice of and 
attitude to masturbation, and whether accompamed by feelmgs of shame, 
guilt or fear Homosexual expenences if any Love afiairs, premarital and 
extra-mantal affairs if any and attitude towards them 

In women, sex education, onset of menstruation, preparedness and attitude 
towards menstruation, attitude to femimmty Indulgence and attitude to 
masturbation Love affairs, premarital and extra-mantal relationships (if 
any) and then- attitude towards such digressions 

Personality traits and type After this, an inquiry is made into the vanous 
traits of the patient’s personahty with the help of near relatives and fnends 
This serves to construct the pre-illness personality 

The purpose of amassing so much data about the patient’s personal hfe 
is to make one understand the pathogenesis and meamng of symptoms At 
the end of the history-taking, the examiner should be able to formulate the 
type of personahty of the patient, its evolution from buth to the onset of 
illness, the stresses and conflicts it has had to contend with, and the way in 
which these have been faced or handled, ultimately to result into symptoms 

PSYCHIATRIC EXAMINATION 

Psychiatnc exammation starts from the moment the patient enters the 
room for the interview and is being continuously earned out by the psychiatrist 
dunng the entire history-taking Documentation of data is carried out as 
follows 

Attitude and manners. The way the patient enters, moves, walks, stands 
talks and behaves His attitude to the doctor and illness Co-operative or 
non-co-operative? Patient’s dress, hair, style, cosmetics and personal cleanli- 
ness These items are judged in terms of his 'pre-illness personahty as well 
as the accepted standards of the group to which he belongs Observation and 
study of external appearances are of great value in diagnosis, particularly of 
psychoses (like mama), depressions and schizophrema 
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Consciousness The state of consciousness, whether clear or cloudy and 
to what extent, it is deranged or lost 

Affect and mood The type, intensity, depth and duration of the prevailing 
affect can be judged from the facial expression, muscular tension, bodily atti- 
tude, manner and content of talk of the patient The patifent may be fully 
aware of his disability, as m cases of early schizophrema, where he may actually 
complain of a blunting of affect Patients with hypomama or depression 
usually have some insight into the affective change that has come over them 

Thought The thought-processes must be studied, from the points of view 
of production, progression and content. The pressure of speech must be 
noted as well as the presence of any irrelevancy, incoherence, blocking, cir- 
cumstantiahty, neologisms, perseveration or echolalia 

The patient may himself volunteer information about phobias and obses- 
sions Otherwise they have to be inquired into Over-determined ideas 
and delusions are important disturbances of content and must be evaluated 
It may not be easy at times to determme whether a behef should or should 
not be classed as a delusion The patient, while describing his complaints, 
may either reveal the presence of delusions or succeed in hiding them. It 
requires considerable tact, patience and experience to unearth certain delu- 
sions It IS important to determine whether a delusion is transitory, fixed or 
systematized 

Perception The mam disturbances of perception are illusions and hallu- 
cinations Although the patient may give a good account of such disturbances 
on his own, one must always try to ascertain whether these are of the nature 
of illusions or hallucinations A positive enquiry about hallucinations must 
be made in a very tactful manner Even when denied, their existence may be 
inferred from the patient^s behaviour, hstemng attitude or response to such a 
hallucmation An account of the patient’s behaviour afforded by the nurse 
or relative may prove useful in deciding the issue 

Memory As the patient recites the history m chronological order, with 
dates, names and events, his memory for remote events ,is usually revealed 
Recent memory can be tested by asking him the tune of admission to hospital 
or the name of the person who accompanied him to hospital Any evidence 
of confabulation must be noted Retention and recall are tested by reciting 
a senes of non-consecutive numbers and then asking the patient to repeat them 
in the same or reverse order The results of such a test are not rehable, if 
the patient fails to co-operate fuUy with the examiner An objective history 

a out the patients memory from a near relative is often quite useful mthis 
regard 


Onentation OrientaUon must be tested in terms of time, place and people 
This may be tested by asking the patient the day of the week, the date or the 
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month, and by enqumng whether he manages to find his way to the office 
or home and whether he recognizes all fnends and relations properly 

Intelligence. Intelhgence can be judged chmcally during the interview, 
by the way the patient presents his problems and personal history The 
logic and reasomng, he displays dunng the interview and the fund of informa- 
tion at his command are fair indications of his intelhgence Questions rela- 
tmg to current events, popular matters and pohtical news, may be asked in 
order to assess his fund of information or knowledge An easy way of deter- 
mming the individual’s intellectual level is to make enquines about his school 
performance for several years A consistently high or low rank in class usually 
indicates a high or low level of intelligence, provided the school is rehable and 
detenmnes the rank in class on the basis of ment alone An emotionally dis- 
turbed child or even a gifted child with high intelhgence level may at times 
be at the bottom of the class Detenmnabon of the level of intelhgence is 
particularly important m mtellectually handicapped mdividuals 

Judgment. By judgment is meant the abihty to compare facts or ideas, 
to understand their relationships and to draw correct conclusions from them 
This can be tested or inferred by inquinng about the patient’s future pro- 
gramme and whether he is able to conduct his business affairs with prudence 
and meet his family obhgations 

Insight Insight refers t6 the mdividual’s knowledge of self, or his abihty 
to observe and understand himself Awareness of one’s own illness and of its 
nature and dynamics constitutes insight Insight being usually absent in the 
psychoses, patients with these disorders are often non-co-operative and tend 
to refuse all treatment It is insight that makes a patient co-operative and 
w illin g to receive treatment, thus improving the prognosis or outlook of the 
condition, particularly under psychotherapy 

The dimcal history and exanunation, for practical reasons, are best fimshed 
in one session At tunes, it proves necessary to explore the patient’s life for 
several sessions, before one gets sufficient data for a comprehensive, chmcal, 
genetic and dynamic diagnosis In case, the patient is unable to divulge or 
reveal personal features, because of aphoma, amnesia or non-co-operation, 
resort may be had to special techmques, such as exanunation under narcosis 
or hypnosis By employmg disinhibition or suggestions in this manner, the 
patient may be made to give more pertinent data about his disease Even 
when inaccessible, unwillmg or unable to commumcate hnguistically, a patient 
may unknowingly convey a lot of information about his mental state through 
positive or negative behaviour, which the student must learn to note carefully 
dunng the mterview The general reactions, movements, posture, facial ex- 
pressions and emotional responsiveness of the patient must be observed and 
recorded A diagnostic formulation is only possible after a thorough history 
and exanunation of the patient 
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The diagnosis of a psyduatnc case should be m terms of clinical, genetic 
and dynamic diagnosis Assignment of an exact position to the disease* 
process m the traditional classification of diseases, on the basis of the symptom* 
complex displayed by the patient, constitutes clinical diagnosis The genetic 
diagnosis takes into account the vulnerabihty of individual to genetic or 
hereditary, orgamc and childhood handicaps The dynamic diagnosis deals ^vlth 
pathogenesis and the conflicts and stresses responsible for the disease-process 



The Nervous System 



Introdaction The diagnosis of any disease process involving the central 
nervous system implies a determination of the site of the lesion as well as its 
nature A complete neurological exanunation, in a systematic manner, is 
therefore essential m any case suspected of havmg a pathological lesion of 
the nervous system 

In the case of neurological disorders, it is as a rule easier to localize a patho- 
logical lesion and determine the manner in which it affects function, than 
m the case of the other systems of the body The value of a neurological 
exanunation depends on a careful mterpretation of the patient’s symptoms, 
a proper elicitation of physical signs and on the correlation of observed data 
with a knowledge of the a natomy and physiolog y of the central nervous system 
The mode of development and natural history of a disease process may shed 
valuable light on the nature of the disease 

In every case, a neurological examination must always be supplemented 
by a thorough examination of other systems of the body 

HIGHER FUNCTIONS 

Introduction An evaluation of the mental or mtellectual state of the 
patient is important, at the begmmng of every neurological exanunation, 
as it may shed valuable hght on subsequent findings For instance, a patient 
with a defective memory cannot be rehed upon to give a dependable history 
of his ailme nt, similarly, m the case of a drowsy , d ehnous or semi-comato se 
pat ient, or one who has lost his powers of speech, or is unable to imderstand 
the language of the exanuner. an exanunation of the sensory system may be 
unreliable or impossible 

Method of mvestigation A number of highly elaborate tests have been 
described for investigation of the higher functions The student is however 
advised to depend on simple methods of exanunation (descnbed below), 
and correlate his findings with the information obtained from the patient’s 
relatives, and from his own observation of the patient 


427 



428 THE NERVOUS SYSTEM 


It IS important to realize that disturbance of the mental state of a patient 
may result, quite apart from orgamc bram disease, from excitement nervous- 
ness, depression or psychosis 

Although it IS customary to carry out tests of higher functions at the begin- 
ning of a neurological exanunation (for reasons mentioned above), there are 
some who prefer to carry them out at the end of the examination, according 
to them, most defects involving higher functions manifest themselves clearly 
and do not require special methods of investigation, during routine physical 
examination of the nervous system 

Right or left-han dednes s Qinical experience has shown that with respect 
to language function, one hemisphere is mvanably dominant to the other 
In the majonty of right handed individuals, the left hemisphere is dominant 
In the left handed individuals the dominance is less clear cut and in many, 
the left hemisphere may be dominant Dominance is probably genetically 
detemuned Since most children are compulsonly instructed to use the right 
hand in wnting it is no use asking them which hand is used for wnting It 
is best to ask which hand is customanly used by the patient to comb the hair, 
th read a need le, throw a ball or pull tlm cork out of a bottle The importance 
of this is that m case of loss or abnormahty of speech function, the knowledge 
of cerebral dominance in that individual helps in localising the lesion to the 
appropnate hemisphere^ 

Examination of the mental state An evaluation of the mental function is an 
mte^al ^rt ot eve^ couiplule neurological examination The mental func- 
tions of a person are commonly disturbed by neurological disorde rs Such a 
disturbance may result directly from damage to the bram, indirectly from the 
emotional strain imposed by the illness or from a combm^ation of both these 
factors The headmgs and methods described below should be followed for 
the sake of umfonnity- but the data may be collected imtially with inquiry 
about the pr esent illness o f the patient The state of the patient wItB 
regard to the following should be ascertained 

General behaviour _ 

Co nsciousness and interest in snrromdm gs Responsiveness of the patient 
lu p ainfu l, tactile, ther mal a nd visu al stimuli present! d to him should be 
observed The level of consciousness for purposes of description can be 
divided into four grades 

(a) Somnolenc e The somnolent patient may be roused by various stimuh 
and will then make appropriate motor and verbal responses When aroiB^^ 
such a patient may be clear ment^y but often is some what confuse d 

^(b) Stupor The stuporose patient can be aroused by painful stimuli and 
after repeatSa stimuli may respond for short periods to simple commands 
Restlessness and spontaneous movements are common 
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(c) Scmicoma In this state painful stimuli or shaking will cause with- 
drawal or otlicr a daptive movem ents Mutten ng is not uncommon As 
soon as the stimulahon ceases the patient reverts to his original state 

(d) Com a The patient is deeply unconscious and there is no response 
to any stimulus or there is only slight response to a very painful stimulus such 
as pressure over the styloid , supraorbital nerve or root of the linger-nails ' 

Ga tures, grimaces, mannerisms or other motor expressions should be ob- 
served Arc they spontaneous or how provoked and uTIether constant, 
abrupt or fitful? 

Attention Is attention easily obtained, kept or can it not be aroused, 
or is It apt to uarider? If inactive, docs the patient resist passive movements, 
<m p,bcy_commands,_or indijcatcjiwarencss at all ? 
gating habit^ sleep, cleanliness ii^geiwr^ should be found out 
JTalK The form of the patient’s utterances rather than their content is 
considered Docs he say much or little, talk spontaneously or only in answer, 
slow or fast, hesitantly or promptly, to the point or wide of it, coherently, 
loosely or with interruptions? Note if any sudden silences A sample of talk 
should be recorded It sliould be representative of the form of his talk, 
his response to questioning and his mam preoccupations 

Mood The patient’s appearance may be described so far as it is indicati ve 
oT his mood His answers to “'How do you feel in yourself? How about 
your spirits or some sinular inquiry should be rccorded.~ Many varieties of 
mood may be present, not merely happiness or sadness, but such states as 
irritability, suspicion, fear, unreality, worry, restlessness, bewilderment and 
niany mo re Observe the continuity of the mood, the influences which change 
It, the appropriateness of the patient’s apparent emotional state to what he 
says 

Delusions and Misinterpretations What is the patient’s attitude to the 
various people and things in his environment? Does he misinterpret what 
happens, give it special or false meamng or is he doubtful about it? Does he 
think anyone pays special attention to him, treats him in a special way, per- 
secutes him, or influences him bodily or mentally? Does he depreciate himself 
m any regard, his morals, possessions, health? Has he grandiose behefs? 

If the patient has any hallucinations, are they well-organised images or ill- 
formed? These m^tep may be complicated and need much mquiry 

Delusions are icfs wluch cannot be changed by reasomng with 

the patient or contrary evidence, and which cannot be explained by the social 
or educational background of the patient 

Hallucinations are false impressions ansing from the organs of special sense, 
for which no cause is found Temporal lobe lesions produce well-formed 
hallucinations, while the visual hallucinations m occipital lobe lesions are 
ill-formed 
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Dlnsions are optical phenomena, ^\hlch can be scientificaUy explained, m 
which the image is distorted or different from the object 

Compulme phenomena Are obsessional thoughts, impulses or acts felt 
and if so from without or as part of the patient’s own mmd? Does their in- 
sistence distress him"? Does he recognize their mappropnateness’ T\Tiat is 
the relation to his emotional state? Does he repeat any acts such as washing 
xinnecessarily to reassure himself'^ 

Oneniation Record the patient’s ansft ers to questions about his name a nd 
identitw the ^ ce where he is, t he tune of da} and the date 

Me mory 

(a) For recent e Yents_ s uch as those of his admission t o hospi tal Any 
selects e impairment of memor} for special events should be not^ 

(b) Digit retention, Gi\e the patient digits to repeat and record how many 
he can repeat im mediately after being told them, e g 

582, 6439, 42731, 619472, 591728, 58192647 

Forward 

Backward 

The abihty to retam seven digits m three consecutive attempts constitutes a 
satisfactory response 

(c) Reproducmg a story A short stoiy is read o\er to the patient who is 
theh"askea to reproduce Ae stor}^ m his own words and to explain its mean- 
ing, e g Gilded boy story 

‘At the coronation of one of the Popes, about 300 j'cars ago a little boj was chosen to 
pla> the part of an angel, m order that his appearance might be as magnificent as possible 
he was co\*cred from head to foot wrth a coating of gold foil The little bo> fcTJ ill, and 
although c\er>thing possible was done for his reco\'er>, except the removal of the fatal golden 
covering, he died withm a few hours,” 

{d^^GeneraJ mformation Question relating to general information may be 
asked such as me name of the President of India, the Prime Minister, the 
date of the Independence day, the capital city of the countr}% the colours of the 
traffic hghts and what they are meant for 

(e) The 100—7 test The patient is asked to subtract 7 from 100 and to 
contmue subtracting / from the result The observer will make certam that 
the test IS *understood and may accordmg to his owm judgement gi\e any 
form of encouragement short of giMng the patient the actual number The 
tune requned should also be noted. 

(0 Meinory for past e\ents Is tested b} askmg the patient about the place 
and date of his birth, about his school and surroundings m childhood, past 
hobbies and vocations 

and judgement "What is tbe attitude of the patient to bis present 

state Does he regard it as an illness and needmg treatment’ Is he awdre of 
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mistakes made spontaneously, or m response to tests? Does he recognize and 
acknowledge any special incapacity he may have? What is his attitude to 
recovery? What is his attitude towards social, financial, domestic and ethical 
problems? Is his judgement good? What does he propose to do when he 
leaves hospital? 

Ability for calculations The patient’s ability to carry out additions, subtractions, multi- 
plications and divisions should also be tested Acalculia or loss of ability for calculations 
may be encountered m organic dementia or panetal lobe syndrome of the dominant hemi- 
sphere 


SPEECH 


Defimtion. Speech, as opposed to articulation, is a relatively higher func- 
bon of the brain By speech is meant the faculty of communicating, expressing 
or xmderstandmg thought s and i deas through the m edmin of symbols, "which 
may take the form o f spoken or written words Whilst a disorder of the 
central or cerebral m echan ism of speech is referred to as apha sia or dysphasi a, 
a disorder of the peripheral mechanism of speech, mvolvmg arbculabon or 
emmciabon, is referred to as dysarthria Whilst in aphasia the process of 
understandmg or expressmg mearungs or thoughts is deranged in part or m 
its entire ty, in dysarthn a or anarthna there is a partial or complete inabihty 
to convert formul a ted words into sounds ~ 

The term speech imphes an expression of one’s thoughts and ideas by means 
of visual or auditory symbols for the convemence of others as well as the com- 
prehension of the thoughts and ideas of others through wntten or spoken word 
Speech therefore consists of (1) a productive mechanism , dealing with the 
expression of one’s own thoughts and ideas to others, and (2) a receptive 
mechanism which deals with the understandms o r com prehension of the ide as" 
and thoiights of other s 

Evolubon. It is important to trace the development or evolution of speech 
arnd language through the centimes, as well as its development in a child 
through Its forma bve years , in order to understand and diagnose the vanous 
disorders of sp'eecE Primibve or prehistoric man, somewhat hke an ammal, 
was perforce obliged to employ sounds for conveying his thoughts to others, 
his speech bemg linuted to the expression of various emobons through the 
agency of certain meaningful sound s With further development of speech, 
certain sounds became symbolic of or associated with certain objects or people, 
such as food, mother, dog, etc thus imbating the use of words for the first 
time, with an increasing vocabulary of meanmgful sounds, words were Imked 
mto sentences, and sentences mto a languag e Spoken speech came first 
bothToFexpression an d understandmg Wntten speech m ust have developed 
at a much later date, whe n wntten symbo ls were evolved with a view to 
conveying the meamngs of spoken words 
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The development of speech, in a growing child, follows a pattern closely 
similar to that of it s development in humans th rough the ages Emotional 
sounds with meamngs come fet, followed by^mgle words of a simple kind, 
then more difficult words and short sentences, and finally increasing facility 
of speech throughout hf e, depending of course o n the indivi dual’s learning 
and natural tendency t o developing w ords and s entenc es In a child, the 
understanding of the spoken speech of others usually precedes the formula- 
tion of words o r meamngtul soun^ on the part of the c hild itsel f The ex- 
pression and understanding of wntten symbols and words follows m uch later 

Localization (Fig 13 1) Speech, being a so-called **higher fimction” , 
has its centre of location within the brain Speech is essentially a function 
of the dominant cerebral hemisphere (the left cerebral hemisphere m right- 
handed persons) The exact site and mode of action of the speech centre, 
however, remain c ontrover sial There are some who believe m sharply loca- 
lized areas, within the brain each area being in charge of a specialized speech 
function, there are others who deny the existence of any such localization 
of speech areas m the brain A rigid localization of speech centres within 
the bram substance has been firmly believed m until recently, this was because 
of the fact that disease or damage to certain parts of the brain usually result 
m certain set patterns of symptoms or disorders of speech. As Hughlmgs 
Jackson showed years ago, the locahzation of a disorder of speech docs not 
necessanly jusUfy a localization of the function of speech The term “area” 
of speech being more ge neric a nd less specific in localization is preferable to 
the more commonly used term “centre” of speech. 


WORP WRITING 



Fig 13 1, The cortical speech areas 
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Oa the basis of vanoiis studies it is generally accepted that m the majonty 
of nght handed individuals th e left hemisphere is associated with verbal skills 
and t he nght with no n-ver bal ones With left handed individuals, very often 
the left hemisphere is the “dominant” one in this regard and not the nght as 
one might expect 

In right-handed persons, the postenor part of the left supenor tem poro- 
sphenoidal convolution, near the auditory centre, is said to be concerned with 
the und erstandmg o f spoken speech, any injury to this centre {auditory speech 
area) ca using auditory sensory aphasia, word deafness or di&culty in the" 
comprehension of spoken speech The limits of this area have not as yet been 
clearly defined It probably includes the infenor and postenor parts of the 
panetaMobe and adjoimng parts of the temporal lobe (W ermcke’s area) 
1*50 pulvinar is closely related to these a reas.. 

The motor speech area, which represents the productive mechamsmfor 
^oken speech and which ela borates and coordinates t he movements of the 
mouth , t ongue , bps and larynx in order to produc e meamngful words, is said 
to be located in Broca’s convolution, in the lower and postenor part of the 
t hird frontal convolutio n 

The visua l speech centre which represents the rece ption or unde rstandmg of 
wntten spe^ h, is said to be in the posterior part of the first temporal convo lu- 
tion, extending backwards up to and including the ang ular gyrus 

A special area or centre for wnting representing the productive m echamsm 
for wntten speech, is apparently located in the postenor part of the second 
frontal convolution, antenor to the cortical area for movements of the hand 
and fingers 

APHASIA (DYSPHASIA) 

By aphasia or dysphasia is meant a loss or imp a irment of the cerebral 
functionjof^ speech, or the capacity to use or understand words as symbols of 
ideas or thoughts Usually due to an orgamc lesion of the cerebral cortex, 
aphasia represents an impamnent or loss of one of the highest functions_of 
the brain Depending on the nature and degree of the speech defect, many 
differ^ sub-divisions of aphasia are possible 

Disorders of speech (a phasias) are of two mam types When a lesion is 
postenorly placed anatomically, the speech defect involves the receptive 
or ^ensory mechan ism of speech {sensory aphasia), there bemg defective under- 
standing or comprehension either of spoken speech {auditory aphasia or word 
deafness), or of wnt ten speech {visual aphasia or word blindness) Sirmlarly 
when the lesion involves the productive or motor mechanism of speech {motor 
aphasia), bemg situated antenOTlyTthere is difficulty in expressing or producing 
either spoken speech or wntten speech {a graphia or inabihty to write) In 
the majonty of cases, ffisorders of speech are combinations o f two or m ore 
of these defects 
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Sensory (receptive or afiFerent) aphasia It is the inability to understand 
thft spoVoQ or ^v^tten words of others it would be true to say that a man, 
heamgli foreign language of wluch he has no knowledge or understanding, 
has a receptive aphasia of pl^'siological rather than pathological type A 
patient with organic or pathological receptive aphasia, on the other hand, 
IS unable to undeiitand or read a language with which he has been familiar 
all his life The receptive defect may be for both spoken _ai^j,vntten words^ 
in which case the patient is unable to canyf out simple commands."'like'** open 
your moutlf ’ or “put your arms up” etc , n ot having comprehended t he 
meaning of the words Similarly, whilst reading a newspaper, or even a 
book, with which he has been familiar all his life, he finds great difficulty in 
understanding the meaning of words, as a result, he is either unable to read 
at all, or nhen reading aloud, soun ds' inc oherent, uttering words and s oun ds 
Incomprehensible to the examiner" In severe s e'nsory a ph^ia ^ with compile 
lack of understandmg of speech, th^pabe^ may_ bring forth, a m eam ngless 
jargon (jargon aphasia) or neo logisms , the iSion being in the temporo^rietal 
area Lack of understandin'g’of spoken speech is usually a part of very seve re 
receptive or expressive aphasia When a defect is confined ti^poken^speech 
only, the sensory aphasia is referred to as pure word deafness or auditory apha- 
sia, m such a case, reading, \vnting and tdbng'are normal, and the condition 
IS suggestive of a lesion in the posterior part of the supenor tempq^ convolu- 
tion When a speech loss is selective for vmtten words, it is referred to as 
pure i\ord blindness, usual aphasia or alexia, and is usually secondary to a 
lesion of the paneto-occipital area In view of the diffuse or wide extent of 
the sensory speech “area (unlike the motor area), even massive lesions may 
affect the reception of speech selectively De\elopmental alexia refers to an 
mabihty in learning to read 


ExpressUe (motor or verbal) aphasia This may be for spoken or v mtten 
words, there being an mability to express one’s thoughts to pothers, Jhrough 
talking or wnting In pure motor aphasia, the patient is unable to find correct 
wo^ and put them into correef grammatical order fiis internal speech is 
usually normal, tbe patient knows what to say, but when he makes the effort 
to say it aloud, wrong words come out and be is not able to convey any mean- 
ing Being aware of his disabihty, the patient tends to become reticent, de- 
pressed or even “wordless”, uttenng only monosyllabic sounds, hke “);es” 
and “no”, to the examiner’s quenes, he may even utter WTong wor^, saymg 
yes when he actually means “no” The lesion, in such cases, is usually 
situated in the low er part of the precentral convolution and the posterior part 
of the third frontal convolution iQBroca’s area) 


to agraphia, there is a selectite loss of wntuig abHity, the patient being unable to wnt« 
either spontaneous^, to dictaUon or to copy writing. e\en though capable of conductinj 
Several vaneties of agraphia have been desenbed and ascribed to lesion- 
or Uie left angular gyrus or second frontal convolution (posterior part) 
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Amnestic or nominal aph/^ia i s a selective form of motor aphasia , m which the patient 
is' ^able to r^ll a nd utter thcn^ ^nam^ of objects or^ persons , unless reminded of them 
through devious channels Herrmy descnbe correctly the nature or purpose of an object, 
for instance, he may d escribe a fountain pe n as an object with which to write, but~camot 
utter the words **fount^ pen A^in, whciT several altc]rna"tiv^"afe ofierecTto the patient 
by the examiner,'^ likely names for the object in question, he can usually pick out the cor- 
rect one for instance, if shown a fountain pen and asked “Is it a glass'^”, “No”, “Is it a 
knife?”, “No”, “Is it a fountain ^n?”, “Yes, yes — that’s it, it is a fountai n^en” And 
in that way, he may be able to say the correct word^, “fountain pen^V^SSOTh? could not 
oj^he^se^o^spomaneously In mild cas^,"the Vatient may b^ablelo name familiar objects 
but IS unable to name the unfamiliar or less familiar ones Although a mild degree of nominal 
aphasia may be observed m the absence oT neurological disease , as m nervousness, toxaemia, 
exhaustion or old age, a pronounced degrees usually suggestive of a lesion of the temporal 
or frontal lobe of the brain ^ 

Acalculia Difficulty o r loss of ability for calculation or mat hematical reckoning may 
oton^aTpait of a motor aphasia or oc cur independently, it may be due to a lesion of Broca’s 
area or panetal lobe lesion In amusia, there is a selective loss of ability to produoe or 
'understana music or musii^l sounds In semantic aphasia, words lose their meaning In 
syntactic aphasia, the power of grammatical construction is lost 

Global" APHASIA ( C entral aphas ia) A combination of receptive and e xpressive aphasi a 
where there is loss of understanding and expression of s^keh and writt en speech ^ The 
r ecep tive and pr oductiveYhe chanisms of speech are usually affected in m ungual degree 
Spoken speech may be affected more than wntten speech or vi ce-versa In this vanety of 
^'speeclr disdrder , there is defective formation ot mner sp eech o r basic word-schemes Whilst 
in pure m otor aphasi a and n ominal aphasia inner speech is formulated an^ the ^ti ent kn ows 
what to say but cannot find the nght words to say it, in global aphasia he has no concep- 
tion at all of what to sav ' " 

The lesion responsible for central aphasia, although not clearly elucidated, is probably 
diffus e damage of b oth tempora l (superior temporal convolution) and parietal lobes 

Cortical deafness Deafness due to failure of the central or cortical mechanism of 
heanng but with Us penpheral mechanism (ear, eighth cranial nerve and brain stem centres) 
intact, as encountered in rare cases of bilat eral damage of the temp oral lobes, js referred 
to as cortical deafness The patient is incapable of heanng any sounds a^ll 

Examination for aphasia Before carrying out any special tests for apha- 
sia, it IS unportant to determine (1) the general level of education, literacy 
and intelligence of the patient, usually on the basis of occupation, attainments 
and background, (2) whether right-handed or left-handed, (3) whether the 
hearing and ^ight of the patient are adequate for testing, (4) whether there 
IS any motor disability of the hand used for wntmg, and (5) whether the 
patient is sulfenng from confusion and if so, in what degree Confusion 
results in defective comprehension and formation of verbal symbols, the 
effect of which is to prodilte symptoms of dysphasia 

In an investigation of speech disorders, there are four major components 
of speech {speech functions^ that must be tested, viz , speaking, listening, read- 
ing and wntmg Each of these may be impaired through (a) cortical damage, 
(b) damaged subcortical connections, (c) general impairment of cerebral 
function, or (d) psychological factors 
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The m\cstigauon of ^Ao^shotild proceed systcmaticall> as follov»*s 
(p^^S£e^^mgJJ^roductwn or expression of spoken speech) 

(a) Spontaneous speech_ The patient’s abilit> to express himself m speech 

,S nh<m efL Is he unabTe to speak o r i s the speech Iiimtcd_to_a fevr v.ords'^ 
If able to speak, eacoiiragcmetit to talk may be givca in a N^anety of wai^ 
appropnatfi to the patient ranging from are_>ou to da> ‘"Where do 

^oIlh^e‘^’’ Note mcoir^L-Consiniction, defcc tisc gram mar, use of \^Tong 
\ror3s^ use of non-existent words Does he speak onli tmder the influence 
of emotion *^ Ask him to recite sena ls such as d^ys of week , mon ths of the ; ea r, 
a lphabe t, prate r or poei m 

(b) Repetition (i) On command letters, syllables, words, short sentences, 
complex senten^ (u) Compulsne and automatic (echolalia) 


(c) l^ammg objects The patient is asked to name a senes of common ob- 
jects ^hnuTi tn him VcTx slight degree of dj-sphasia may be re\ealed bi this 
test. The patient ma\ name all objects corTectl> except one and that a very 
famfliar one such as a pen, although he is able to desenbe it in terms of its 
use as “what } ou wnte with’’ The objects shown should be m the following 
order those easily named being nnngled with those more difficult Penny 
(com), button , h andkerchie f pencil,^ wnst w^tch , fo untain pe n, collar , ciga- 
rette case , blotting paper, cu ff lmks ,^per, toot h-brush o r w astepa per-baske t, 
c lectnc torc h, a sh tra y 

Listening {Understandmg spoken language) The patient is given a 
senes of verbal commands (i) Put out y our tongue (li) Take hold of m} hand, 
(iu) Touch y our left ear (iv) Touch y our right car with y our left hand, (v) To 
explam mcamng of simple phrases or sentences. 

Reading (a) fading aloud. The patient is asked to read aloud a 
paragraph from a book or newspaper A passage should be chosen, the 
meanmg of which the patient would apart from any defect due to dysphasia, 
i£ able to understandL A note should be made of any mistakes, including mi s- 
pr onunciation a nti r epetitio n. I^Tth selective impairment he may read letters 
but not w ords, or commonly he may i^axT^Uables but notletters or w ords~^ 


(b) Written commands A senes of written commands should be presented 
to the patient m order of increasmg complexity^ The command should first 
be written in legible handwTitmg. If there is failure, it should be repeated 
^ jlock capitals The commands ar e,. Open your mouth, put out you r 
tongue, pul your hand on top of y our head , point to your left eye, touch your 
nght ear with your left thumb, when I lift my n^t hand above my head but 
not before, pick up a pencil 

Il/T/uig The patient is given pencil and paper and asked to write 
name and address, n a m es of a senes of objects shown, his previous occu- 
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pation, weather, of his own complaints, of recent news in the papers, of the 
happenmgs of his daily life He must he asked to write to dictation or to 
copy from a book 

5 Associated speech phenomena The ability to understand pantomime and express 
thoughts in gesture language is tested by asking the patient to reply to questions with a “nod” 
(for “yes”) or a “shake” of the head (for “no”) and to signify numbers with fingers Loss 
of such ability is referred to as amimia, and its derangement as paramimia 

DYSARTHRIA 


A disorder of the penpheral mechanism of speech, mvolvmg a disturbance 
of function of the m uscles of phonation, ar ti culation or emmciation is referr ed 
to as dysarth ria Because of its distinctive aetiology and significance, dysarth- 
ria must be clearly distinguished from aphasia According to site of lesion, 
dysarthria may be classified aetiologically as follows 

(1) Neuromuscular disord ers Facio-scapulo-bumeral form of muscular 
dystrophy or dystrophia myotoma, or myasthenia gravis 

(2) ^wer motor neurone disease Bell’s palsy, acut e infective po lyneuntis, 
acute antenor poliomyelitis , motor neurone di^ase 

(3) Upper motor neurone disease Pseudo-bulbar palsy, as in arteriosclerosis 

(bilateral aitection, usually) ” ' ^ 

(4) Extrapyramidal disease Parkinsonism 

(5) Cerebellar disease Multiple sclerosis 

(6) Involuntary movements When involving the tongue, face, palate or 
muscles of respiration, such movements may interfere with articulation as 
in chorea and athetosis 

Types of dysarthria^ Many different varieties of dysarthria have been descnbed, the most 
important being 

(1) Slurred speech (Slurring speech) It sounds as if the patient is t rying to speak 
withlhe mouth f ull is intoxicated oF inebnatcd It is encountered m general paralysis 
of the insa^, pseu do-bulbar palsy and upper brain stem tumours 

(2 ) Staccato speech (Ata xic speech) An intermittent, jerl^ or explosive form of speech 
encountered m cerebellar disorders and multiple sclerosis 

(3) Scanning speech (S yllabic speech) A slow and measured vanety of speech, with 

the syllables pronounce d clearly and i ndividua lly, and separated by short pauses It is 
typically encountered in di^eminated sclerosis and (at times) in lesions of the b rain stem o r 
cerebelluirL -^ ‘ * 

( 4) Thick bulbar speech Heavy and thick speech, encountered m a case of damage or 
disease of medullary speech nuclei or cortico-bulbar tracts 

* I ■ ■ » 111- I 

(5) Feeble slurred speec h A distant and indistinct form of slurred speech, encountered 
in cases of myopathy and myasthenia gravis 

( 6) Stammering speech A common vanety of speech defect of uncertain causations 
and at tirai^, remediable 
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(7) Anarthria. a severe form of dysarthna, with no sounds emitted from the mouth, 
as m rare cases of bulbar or pseudo bulbar paralysis 

(8) Rigid DYSARTinuA. A raonotonous~speech wth sentences starting and stopping 
abruptly^ commonly seen m Parkinso nism 

( 9 ) Lo wer motor neurone dysarthria ^ e g facial, tongue, or palatal paral>^is (nasal 
dysartHm) Speech is preserved but i^viduai words and sounds cause difScuUy 

(10) Dysarthria associated with dysphasic states Some degree o f dysarthna m ay be 
observed in presence of expr^sive dysphaSta, and ma>nrarely accompany lesions producing 
se\w a praxia of muscles of articulation A ssoaation of dysphasia and dysarthna may 
also occux with thrombosis of internal carotid" artery It is important to bear in mind that 
in presence of mixed de fects of speech , d >^hasiair the most important localising facto r 

Miscellaneous forms of speech disorders The best known are the following 

Echolaha Involuntary repetition of words and phrase spoken by some- 
one else, unintentionally and without imderstandmg the meaning It may 
be seen in lesions of the temporo-panetal region 

Mirror speech A peculiar defect of speech, where syllables or words are 
pronounced backwards 

Oesophageal and laryngeal speech These are two varieties of post-laryn- 
gectomy speect disorders the former bemg associated with air-swallowing 
and enictational sounds, whilst the latter is caused by the artificial larynx 

Lalling speech (Baby speech) When a grown up patient speaks /‘baby- 
fashion’* with a droppmg out of all difficult consonants, the condition is 
suggestive of congemtal auditory unperception or inborn inability to under- 
stand the meamngs of sounds When associated with words of the patient’s 
own fabrication, the condition is referred to as idiogJassia 


APRAXIA 

Apraxia is defined as the inability to perform well-orgamzed voluntary 
movement correctly in absence of significant impairment of motor, sensory and 
co-ordinative functions The performance of complex, purposive, skilled 
acts requires three steps (i) D evelopment of the idea of what is require d 
and ret aimng this concept till the aetTs completed [ii) Formulation of a plan 
accomplish tne acC This requires a kn^ledge of location of ‘"onPs 
bo^ and b ody part s and the relatio nship oFthe surroun dirms (ui) Putting 
into effect the details of the plan with the help of skilled movements Apraxia 
may result from failure of any one of these steps The types of apraxia are 

Ideational apraxia It is due to failure of step (z) and results in a loss to 
understand the idea, or there is defective formulation of the method of carry- 
ing out the complex act 

Ideomotor {ideokinetic) apraxia It results from failure to execute the idea 

(step ii) This IS common m hemiplegic patients but the disability affects the 
normal extremities 


1 
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Kmetic apraxia It is due to failure of the third step There is inability 
to make fine skilled movements such as writing or piano-playmg This pheno- 
mena may result from a lesion of the prefrontal motor cortex 

Apraxia is produced by lesions which interrupt the connections between the 
panetal cortex of the dominant hemisphere to the motor c ortex of both 
pSeres Thus (a) a lesion involving the supramargmal gyrus of the dommant 
panetal lobe can produce bilateral apraxia, (b) a lesion in the donunant hemt- 
sphere disconnectmg the parietal cortex from the motor area can produce 
nght sided apraxia, while (c) a lesion ot the corpus callosum, which interrupts 
tEe fibres connectmg the panetal cortex to the opposite side, can produce left 
sided apraxia 

Examination for apraxia It is important as in examination for dys- 
phasia to ascertain the presence of c onfusion and assess th e degree if present 

History Does the patient complain of incapacity to carry out habitual or 
skilled movements? Does he find difficulty in shaving, dressing '' Has he 
been observe4 to have such incapacities Y It so, is he aware of them? Does 
the disorder relate to simple habitual movements, or to some highly skilled 
or co mplex acts ? Does it affect one hmb only or aU"^ 

Commands which the patient is asked to carry out are 

(i) Ask him to show how to use a common object — comb, to othbru sh, 
p mr of scisso rs 

(u) Patient is given a packet of cigarettes and a box of ma tches and asked 
to light a cigarette, or he is given a sheet of paper and envelope and asked to 
fold the paper and place it m and close the envelope 

(hi) Mak e a fist , clasp your hands , put out your tongue, clos e your ey es 

(iv) Wink, salute (or namaste) 

(v) Pretend to knock at a door, play a piano or drive a car 

(vi) Construction Drawing simple geometrical figures such as a tnangle 
or square on paper Arranging matchsticks to construct figures in imitation 
of those made by the examiner 

AGNOSIA 

Agnosia is failure to recogmze famihar objects or sounds when the sense by 
which it is normally recogmzed remains intact 

Examination for Agnosia 

- _ 

1 Tactile r ecognition of common objects (St meognosis) (a) Amor- 
phognosia Inability to distinguisn size^andr'shape ' (b) A^Tognosia Fail- 
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ure to recognize differences of density, weight and roughness (c) Tactile 
asymbolia Failure to recognize o bjects by touch althou gh (a) and (bj are 
not responsible 

Tactile agnosia results from lesions in the contralateral supramarginal gyrus, 
(panetal cortex) 

2 Auditory recognition First determine if hearing in both cars is normal 
Ask patient to close his eyes and to identify sounds made by crumpling of 
paper or jmghng of keys or coins 

Auditory agnosia results from lesion in the posterior part of the temporal 
lobe of the dominant hemisphere 

3 Visual recognition (a) Of objects (b) Of colour (c) Of faces 

(d) Appreciating the meamng of a picture as a whole (for simultagnosia) 

(e) Visual spatial relationships Ask patient to look at an object and then with 
eyes closed to point in that direction (f) To divide a straight line in the 
middle (g) To draw a clock-face (h) To draw common objects from 
memory (i) To describe and copy objects m pictures 0) Topographical 
memory to describe a familiar route from memory 

In case of visual agnosia for objects and colours the lesion is in the second 
and third occipital gyn of the dominant hemisphere 

4 Recognition of body schema (for somatopagnosia) To find out if there 
IS disturbance in recognition of patient’s own body parts, ask patient to 
(a) Identify parts of his body (b) Identify parts of the observer’s body 
(c) Recognition of sides (d) To identify digits of his own hand and of the 
observer’s hand (e) Unawareness of the existence of any part of his own 
body (f) Denial of illness (for anosognosia), e g hemiplegia, deafness, blind- 
ness 


THE CRANIAL NERVES 

THE OLFACTORY NERVE 

f 

Anatomy Tlie filaments of the first cranial nerve arise within the olfactory mucous mcn\« 
branc of the upper part of the nasal fossa, and end in the olfactory bulb, underneath the 
frontal lobe A fresh relay of fibres, forming the olfactory tract, leads to the cortical centre 
for smell m the pinform lobe m the anterior end of the uncus and the hippocampal gyrus 
All these structures arc associated with the sense of smell 

Since disease of the mucous membrane of the nose can interfere with olfactory function, 
examination of the first cranial nerve is of limited value 

Test of function The sense of smell is tested m each nostril separately, 
one being closed with digital pressure while testing Small bottles containing 
smelling substances, such as oil of peppermin t, oil of cloves , coffee and tinc- 
t^^iofasafoeuda, arc in turn bfld dose to the nostril, the patienTbeing asi^ 
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to ii^ale wi th the mouth closed and tr y to recognize the odonferous subs- 
tance Pungent substances, such as a mmonia and acetic acid, sh ould not be 
used because they are likely to stimulate trigeminal nerve e ndings and irritate 
the nose even when the sense of smeins~lost Local obstruction or disease 
of the nose may interfere with the test 

Abnorma lities of smell 

Anosmia Loss of olfactory sense { anosmia ) or dirmnished sense of smell 
(Jiyposmid), barring local nasal conditions, like atrophic rhiniti s, may be due to 
(1) Fractured floor of the anterior cr amal foss a, with damage to the olfactory 
fibres (2) Compression of olfact ory tract by tumou r, such as an olfactor y 
gr oove meningiom a, or by a distended cerebral hemisphere as in obstructiv e 
hydrocephalus (3) Memngitis purulent, syphilitic or t uberculo us (4) Atro- 
phy or dege neration o f olfactory nerves, as i n tabes dorsalis (5) Hys terica l 
In orgamc anosmia, ammonia can be identified but not coffee '' ^ 

Parosmi a A perverted sense of smell may be noted after a head injuiy ^ 
the patient being unable to mterpret the right nature of an odour For ins- 
tance, oil of cloves may be mistaken by the patient for asafoetida 


Hyperosmia Lowered threshold for odours may be encountered m Addison’s disease 
and mucoviscidosis “ 


Hallucination of sm ell An imtative lesio n of th e olfactory apparatu s, 
parfictiTarly when involving the temporal lobe , may ^produc e ioicinate_fi js 
or attacks, characterized by hallucinations of smell or taste and assoc^ted 
mth a *‘dream-like state” Such attacks are mdicatlyeofX 'fOcal^ lesion in the 
hippocampal gyrus, or (rarely) the “olfactory aura” of epileptic states 


THE OPTIC NERVE 

Anatomy, The optic or second cramal nerve ongmates withm the cellular layer of the 
retina an ^nters the cramal cavity through the optic foramen m the sphenoid bone The two 
optic nerves emerge "ioTorm a semi-decussatio n m the c hiasina Whilst the fibres from the 
inner halves of the two retmae*' decussate, those fioin the outer halves continue straight with- 
out crcSing From the chiasma, the'optfc tracts continue backwards to end in the primary 
optic centr es or ce rebral gangh a (eRte mal geniculate body, pulvi nar of the optic tSa famus 
and ante^or corpus q u adngemmum )~~ on either side From the external geniculate body 
arises a second set ot nerve fibres, the optic radiation, which, after traversing the postenor 
limb of the internal capsule, spreads backwards m a fanwise manner to terminate within the 
visual cortex or chief visual centre, around the”" calcanne fissure of the occipital lobe The 
nght half of the field of vision is represented m the nght cerebral cortex, and the left half in 
the left cortex “ “ 

Tests of function. Tbe following four features must be investigated routinely 
in the examination of the optic nerve (1) acuity of vision, (2) field of vision 
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(3) colour sense^ and (4) examination of fundus Each eye must be inves- 
tigated individually, after ruling out errors of refraction and opacities of the 
media. 

(1) Acuity of MsioD The visual acuity of each eye is tested separately for 
distant and near vision 

(a) Perception of light When visual acuity is markedly affected, the 
patient may be totally blind or unable to distinguish light from darkness 
Either the light from a torch is intermittently turned on and off, or the patient’s 
eye alternately covered and uncovered, whilst facing a lamp, for this purpose 

(b) Hand movements and finger counting tests The patient may be 
able to perceive hand movements in front of the eyes, even when unable to 
count fingers Different numbers of fingers of the examiner’s nght hand arc 
held before the patient’s eye, at varying distances, and the patient asked to 
count them 

(c) Snellen’s test types Distant mswu can be tested m patients with 
minor derangements of visual acuity, with the aid of a Snellen’s chart, placed 
6 metres (or 20 feet) away, on level with the eyes of the patient Tlic number 
beside each line indicates the number of feet or metres at which the letters can 
be read by one with normal vision. The acuity of Msion is expressed as a 
fraction, the numerator concsponding to the distance from the patient to the 
chart (6 metres) and the denominator indicating the distance at which the 
smallest row of letters read by the patient should be read by the normal eje 
If the patient’s eyesight is normal, he will read the smallest type at 6 metres 
and the acuity of vision will equal 6/6 If at 6 metres the patient can only 
read the largest type, type which he should be able to read at 60 metres, the 
visual acuity will be 6/60 ^ , 

(d) Jaeger’s test types Near vision can be tested with the aid of the Jaeger 
test chart or card, held 14 inches from the patient’s ejes 

The number under the test chart indicates the distance m inches at which the 
letters can be read with normal vision The line of smallest letters that the 
patient can read is determined When visual acuity and accommodation arc \/ 
normal, the patient is able to read the smallest type with each eye separately, 
at a distance of about 30 cm 

Disturbances of visual acuity AuMyopia Defective acuity of vision, 
not amounting to total blindness is lefcrrcd to as amblyopia 

s a amblyopia is bilateral and transient and due to drugs, or toxins 
(e g tobacco ethyl or methyl alcohol, ergot, quinine, salicylate, lead, arsenic 

^ igitaUs), diabetes, uraemia, migraine, haemorrhage, or lesion of the 
visual cortex ^ ^ ^ 
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Amaurosis (Complete blindness) This may be gradual or sudde n m onset, 
unil^wal _or bilateral, tr ansie nt or persistent Gradual blindness may be 
due to in flammatory conditions of the eye, optic atrophy or glaucoma and is 
usually unilateral to begin with Sudden blindne ss may be umlateral or bi- 
latera l, transient or persistent, and due to a vanety of causes, such as detach- 
ment of retina7acute~glaucdma, spasm or embolism of central retinal artery, 
thr ombosis of central retinal vem, vitre ous haemo rrhage, retrobulbar neuritis, 
migraine, toba^ or alcohol poisoning, uraemia, hypoglycaemia, injury to 
o ptic~nervc or hysteria 

Hemeralopia (Day blindness) A common symptom of albinism or tobacco 
amblyopia, hemeralopia or defective vision during daytime or in bright light 
may be due_to fatigue of the retina and pupillary contraction to light resulting 
in a cutting out of the penpheral zones of the retina 

Nyctalopia (Night blindness) Loss of vision at night or in darkness may 
o ccur m Vitamin A defi ciency, retinitis pigmentosa or quinine poisoning 

Teichopsias (Fortification figures) Coloured, zigzag, glittering figures or 
scotomas, referred to as fortification spectra may occur transitonly during 
attacks of o phthalmic migra ine and in case of occipital t umou r 

(2) Field of vision The field of vision represents that portion of space, 
in which other objects are visible when fixing the gaze on a particular object 
in any direction For instance, when looking at a particular tree on the nght, 
the vanous other items in the vicimty of the tree that the patient observe 
automatically and at the same time, collectively, represent his field of visions 
For each gaze or act of visual fixation, there is a visual field T The peripheral 
limits or margins of the visual field, for a given patient, are usually constant, 
and depend partly on the state of his eyes and partly on the delimitation of the 
visual field by the nose, cheek and orbit of the patient. 

Since lesions aflfecting the optic pathway ca n cause specific types of visual 
field defects, a routine mapping out of the visual field (perimetry) is an essen- 
tial and important part of any neurological examination It is frequently 
possible to determine the site or nature of a neurological lesion by recourse 
to penmetry Several methods of investigation are available for this purpose 

(a) CoNFRONTATiriN MFTHnn s There are two methods (both only roughly 
accurate) available for this purpose 

(i) The examiner stands or sits opposite the patient at a distance of 3 feet 
Each eye is tested separately (Fig 13 2A) To test the patient’s nght' eye. 
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he IS asked to cover his left eye with a piece of paper held m his left hand and 
keep gazing at the examiner’s left eye ' 'The examiner closes his right eye in 
similar manner and looks with his left eye steadily at the patient s right eye 
The four quadrants of vision, namely the upper and lower, nasal and temporal, 
are tested separately, by moving a finger (or two) of one of the hands, along a 
plane midway between the examiner and the patient, inwards, from various 
points at the penphery towards the centre The patient is asked to say l‘y®s” 
when he begins to see the examiner’s mobile finger This normally coincides 
with the point at which the examiner himself catches sight of the moving finger, 
presuming, of course, that the examiner’s own field of vision is normal 

(ii) In the other method, the examiner stands or sits directly in front of 
the patient, with both eyes open and moves or^viggles the fingers of both hands 
simultaneously (Fig 13 2B), from the outer hmits of the visual field inwards 
This will detect the phenomenon of visual inattention common m panetal 
disorders when though the fields are normal, only one object is appreciated 
when both are moved simultaneously 

In uncoK)perativc or mentally deranged patients, an observation of optically induced eye 
movements may prove of value Some shiny or attractive object is brought within the pen- 
phery of the visual field from different directions If the patient turns his eyes in the direc- 
tion of the object, the visual field in that particular sector is likely to be intact or unaffected 

The patient’s field of vision for a stationary object (such as an immobile pencil or finger 
of the exammcr*shand) is frequently different from and more limited than for a mobile object 
(as described above) 

In the case of children or difficult patients, resort may be had to the defensive bhnking 
reaction (menace reflex) for mapping out visual fields The hand or finger of the examiner’s 
hand is moved suddenly and m a threatening manner, towards the patient’s eye, from different 
directions, and the eye watched closely for a blinking reaction 

(b) Instrumental methods This may be accomplished either with the 
aid of a mechamcal instrument called the perimeter, many different models 
of which are available, or with a Bjernmi^s screen ^ the latter being more useful 
for investigating central portions of the visual field For accurate exploration 
of the peripheral portions of the visual field, however, the perimeter remains 
invaluable " ‘ 

Jh/e/prefanon (Fig 13 3)^ Optip, fibres from the inner half of each retina 
cr oss j p , th e^ ^sma, whilst fibres from the o uter half remain uncrosse d Le 
sitns affecting the ^tic nerve, antenor to the chiasma, therefore, produce 
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unil at eral impatmiertts of vision , wlulst lesions of the chiasma produce bilateral 
visua^field defects The various fields of vision are named (nosal or temporal^ 
accoring to their pfoximity to the nose or temple 

L R 



7 Complet* involvement of optic 
rmdUtion- — Contralateral homony 
moui hemlanopia 


Fig 13^ The abnormal visual field Schematic represen- 
tation of the visual pathways showing sites of interruption of 
nerve fibres and vanous abnormal field defects thus produced 
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Visual held defects These may be of many types A correct interpreta- 
tion of the type of defect may facilitate clinical diagnosis* 

(a) Peripheral constriction A concentric diminution of the visual field, all 
round the periphery, may be due to^hysteria, optic atrophy, bil ateral involv e- 

' ment of cort ical cent res, or retmaloisease 

(b) Scotoma A defect within the visual field is termed a scotoma The 
latter nfav be c^tral . pmacentral or peripheral, um lateral or bil ateral , p ositiv e 
or negative The “blind spot” may be“referred to as a physiologica l scotom a 
Thelerm posit ive scotoma is used, when the patient sees a dark spo t in the 
visual field, which does not correspond to any real object outside the eye 
A negatiie scotoma (scotoma proper) refers to an abnormal blind area or defect 

“in ffiTvisual field, an area m which the patient is unable to observe any external 
object A negative scotoma is called absolute^ when perception of light is 
enUrely lost m the affected area, and relative when partially lost or diminished 
A scotoma in the peripheral portion of the field does not, as a rule, affect 
vision appreciably A central scotoma^ on the other hand, can prove a great 
hindrance when umlateralTc^tral scotoma i s usually due to local eye disease, 
optic or re trobulbar neuritis , or multiple sclerosi s Bilateral central scotoma 
may~be toxic in ori gin ( tob acco or alcohol poison ing) or secondary to a lesion 
of the visual centre in the cortex' 


(c) Hemianops ia (Hemianopia) Blindness or loss of vision in one-half 
of the visual field, from non-retinal causes, is c^led hemianopsm It may be 
umlateral or bilateral When the upper (superior) or loiyiy: half (inferior) 
of the visual field is affected, it is described a s altitudinal hemianop sia When 
the lateral or medial half of the visual field fs affected, as is usually the case, 
the cd,ndition is called later al hemianop sia Depending on whether similar 
halves (right halves or left halves, i e temporal half of one side and nasal 
half of the other) or dissimilar halves (outer halves or inner halves) of the two 
fields of vision are affected, the condition is described as homonymous or hetero- 
nymou s hemianopsia Blindness may affect the nasal'^" inner halves of the 
visual fields (binasal hemianopsia), as in rare instances of bilateral disease 
involving the opjtic.chi^ma Unilateral nasal hemianopia occurs in case of 
compression of the lateral part of the chiasma by an aneurysm of the interna l 
^rotid artery or an atherosclerot ic internal ca rotid arte ry Loss of the tem- 
^ral or outer halves of vision ^bitemporal hemianopia) occurs m lesions of 
central part of the ckasma containing the decussating fibres The com- 
monest cause of such a lesion is' a^ituitary tumour When pressure is exerted 
on the chiasma from below, the lowermost fibres of the chiasma (which arise 
from the lower part of the nasal halves of the retinae) are compressed and the 
first evidence may be a superior bitemporal quan^ntinopia This may 
gradually extend to involve the entire temporal half of the field first on one 
side and then the other The initial defect may be only for colours 
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Complete homonymous heimanopia occurs m lesions of optic tract or 
optic radiation Certain points help to differentiate between the two The 
fibres of the radiation spread out like a fan while fi bres of the optic tract are 
in a compact bundle Lesions of the r adiation therefore more often produce 
q uadrantic or incomplete defec ts Lesions of the optic tract also involve the 
fibres which are involved in the p upillary reflex Thus, if light is shone in the 
hemianopic field of vis ion, the p upillary reflex is absent if the lesion invol ves 
optic tract, the pupillary r eflex is spared if the lesion is in the optic radiation . 
Macular sparing occurs more often m lesions of optic radiation 

(3) Colour nsioD Colour blmdness in a patient can be usually discovered 
with tte aid of specially coloured card s or skeins of noo/ ( Holmgren ’s wools). 
Three mam varieties of colour blindness are recognizable red-green blind- 
ness, yellow-blue blindness and total colour blindness, in ordeTof importance 

The extent of th e visua l field is not the same for different colours, it is 
maximal for white and minimal for gr een Colour vision may be affected 
in lesions of the cortex a s well as i n hystena 

(4 ) Ophthalmoscopic examinatio n (Fundoscopy, retinosco py) Examina- 
tion of the fundus is an absolute essentia l in every neurological examination 
The examiner stands or sits on~bne sid e facing the patient The ophthal- 
moscope IS brought directly infront of the patient’s eye, as close to is as possible 
The patient is asked to look at the opposite wall or directly over the shoulder 
of the examiner When the patient and exarmner are both emmetropic, a 
clear view of the fundus can be obtained by looking dirough the sight hole 
without the aid of any lens The examiner holds the ophthalmoscope in his 
right hand, and uses the nght ey e for examining the patient’s right eye The 
techmque is then reversed for the left eye 

Th e noiwal fundu s (Fig 13 4) presents a n orange-red surface , over^which 
can be distinguished the optic disc, retinal blood vessels and macula The 
optic disc, which r^resents the entrance of the optic iT erve fnto the retina, 
is usually circula r, ligh t pink in colo ur (the lateral half being paldr IhUTTlhe 
medial half), and has well-defined margins In the centre of the disc is a 
funnel-shaped depression,~iA'hiter than the rest of the disc, known as the phy- 
siological cup 

Retinal blood vessels Arteries of the retina can be readily distinguished 
from veins by their smaller calibre, br ight red colour and straight cour se 
They display brighfreflection^long their centres Arteries and veins follow 
approximately the same course 

-- ons 

The retma itself is transparent , the colour of the fundus being derived ^ 

the choroidal vessels The macula, which is physiologically the most impr 

part of the timdus^ is situated on th e temporal or o uter side of the 

IS devoid of visible vessels and is somewhat darker in colour than th - 

ve or Its 

the fundus 
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AsN'O^yi- TiTES OF nr^T)! T hree t\~TwsjD£. abQonnal frmd i, nam sl) papil- 
loedema (or chol ed atroph> and o pUc neuritis, are of particular 

sicoincaace m nsurologv 

PapiUoedana (Fig. US) Chdcrm of the optic ne n e-bead , ^bea of non- 
ip laininatorroTig m, is iisuallj referred to as papilloedema It is most corn- 
mod} obsenea m assoaation viith increased intracranial tension, ^ondaxj 
to mtracramal tnmoiir or menmgitiL or^'^th S }3teinic 
diagnostic featjrrcs of such a fiindus ellmg aiid reoness of ^edliVSluiring 

of disc margm^po orlv deSned pb}dologi cal cup^e ngorgem^t tonuos ny 
* of Tcins^cSarrovtTng of arreries, and relatiielj^ nsi^fic^t im^nnent o f 
\isnal acuit} 

OpHc atrophy (Fig 13 6), v^hicli is due to degeneration of optic cen^ fibre s, 
ma} be either prunar} (or simple), as obsened charactcnsticall} I n tabes 
dorsdjA, or secordary^ usuaH} arising as the r^ult of long-standing papillitis 
or papiUocdema* ^Tte characteristic ophthalmoscopic finding is a pde ( 
gre\ uhite^ disc ^omg?»hat s maller in sire than norm al, and Tv ith ^weS- 

oenhed, sharp margins The la mi^ ^brosaTis clearh seem and the retinal 
\e sscls appear nonnaL 

Fczxer-K^^-idy srndre^ A tanonr in ths postener icfcrtr frontal regon can cause ^ 
cptr: : atrerhy o n en't rde by comp-esms th e on.ic ner v^e, and pap^oedera, on the ctfcex 
fcr ocstrcctirg ^'ero■ns remm cr caesms raced mtrarrainal pncsscrc. 

Optic reunns This is a term used to desenbe m\ohement of the optic 
nene as the result ofjnfiaiiimation or d5m}elination. The fundus sho^ 
h}peraemia of th e disc, with swellmg, blurred ciisc^naigms, and a parttall} 
or totalh otgeured philolo gi cal cap Exudaies andTi^morrhage s mas be 
obscrv'cd close to the disc The artenes axe usually llun and the i'cins dis- / 
tended ana tortuous Loss of visual acui^ is usuall} out of proportion to ^ 
the disc cnanges, £nd a scotoma ma} be present^^/ ~ ^ 

OCtLOMOTOP^ TROCHLEAR AND ABDLCENT NERSES 

It IS customai} to examine these three cranial nerves, xvhich innervate 
mnsci-s concerned vnth ocular movements, together 

AeatiTaj Tbt ccsIotjO ct rjore artscs Ercd a cectecs, ta the £oo^ cf the aqueduct of 
» ccea-cxg Fcin the caudal cad 0 ** the thud to the iectral ced of the feunb vf r trKlr 

ma e-eus xs irade cp 0 *“ — (1) a lax^ pared lateral rrnrTear mass from v^indi arise 
^ vancas octdar mrsdes. (2) A roed^ unpamMl nodecs (nueieus c*' 

Per^j K the ceme T(r convergence azd acccaSodanou. (3) Edmger Westphal 

^ pamed, and coustiices the paras>mpaibet3c irodeus supphmg fihrs to 
* xmst-urc- musde cf the pup-T 

through the substaocc of the red nucleus and suhstamia iLtia 

the fossa. At the base of the b-a:5ri]^eSie, ^ 

<ramal fossa, oieads fo-wards to perce the dira m 

f a^^caters the cT t through the sapencr p’ T ’ T t;*! cssur^ to 

^ musctes c'the cyr^raH, except the supener oblique ai:d laleraTreaism^es- 
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The t rochlear nerve has its nucleus, just belo^tto of the oculomotor nerve, within the 
grey matter of the 'floor of the‘'aqueduct‘'of Sylvius Mter entering the anterior medullary 
velum, th e nerve fibres decussate and emerge on the d orslil'aspM of the midbrai^just below 
thejnfenor colliculus At thejase^f'the brarnTthTe ne^e emerg^ on one or ofib^ side, 
winds round the cerebraTpeduncle above the pons and pierces the dura to enter the caver- 
nous sm us, lying below"^ the Jhird cT^afnerve The ner4e^then enters the orbit, through 
the'^ supenor o rbital fissure,'* to supply the superior oblique muscle ^ 

The abducent nene has its nucleus in the floor of the fourth vcntnc le, withm the loop formed 
by the'facial nerve near its ongin Th^br^^frqm the nudeus pass forwarSTand downwards 
to emerge in a' groove between t he pons and the medulla" " The^cry^ierces the dura opposite 
thc"dobum^ sella, " runs under th ^petrqsphenoida l Iigament Tand enters the cavernous sinus 
Afterjtrayereingjhe sinus, thejoerve enters the orbit, tlirough the supenor orbital^&sure, and 
innervates the external Tectus muscle Its long course makes iTparticuIarly vulnerable to 
the efiects of raised intracranial tension “ 

Whilst the fourth cranial nerv^e supplies the supenor oblique muscle and the sixth the ex- 
temarrectus, the third nerve innervates the remaining ocular muscles, as well as the ciliary 
muscle and constnetor muscle of the ms v. " 


Tests of function 


(1) The e^^bds Look for drooping of the upper eyelid (ptosis), by obser- 
ving ho\v much of the white of the eye is exposed In case of doubt, the 
patient is asked to look up In true ptosis, the patient cannot raise the eyehd 
to Its full extent, except by contraction of the frontalis muscle, which com- 
pensates for the ptosis If the frontalis is fixed by the exammer’s finger, so 
as'lo prevent this compensatory action from occurrmg, the p^ent is unable 
to raise his eyelid In severe ptosis of long standing, owing to the contmuous 
contraction of the frontalis muscle (which enables the patient to raise his 
eyes from the ground), th^face tends tq_ assume a peculiar expression, the 
head Iwmg, at times, held in a retrofiexed position, as in case of opMMmo- 
plegia or tabes dorsalis 

Ptosis may be due to paralysis _of the third imrve, paralysis of cervical 
sympathetic, myasthema gravis, ocular^ myopathy, inflammatory lesions of 
The conjunctiva or trachoma Congenitd ptosis is usually bilateral The 
difierence in the palpebral fissure in Homer’s syndrome disappears upon 
upward g^e, while that in oculomotor palsy is accentuated 


Ptosis may be due to paralysis of the levator palpebrae supenons as a result of flurd nerve 
lesion, or to weakness of the tarsal muscles due to_a sympathetic iKion^In the latter case 
the lid c an be raised xoluntanly but ip^the former, the frontal roubles cimtract to_ overcome 
the drooping and there may be permanent wnnkling of the forehead 


(2) Position and appearance of the ejehalls at rest, (a) Involuntary deviation 
There may be a tendency to look conHnuously to~one or other side, upwards, 
or downwards {conjugate _devtattoii) In cerebellar or quadngemmal lesions 
the ipsilateral eye loo^s do-^wards and inwards, whilst the other eye is 
difecE^ upwards and outwards {^ew deviation) 


(b) Exophthalmos A un dater al prot^ion of eyeball may be due to 
umlateral myopia Tof high degree), primary tumours of the optic nerve or its 
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sheath, diseases of the paran^l air sinuses, toxic goitre, inflammatory lesion 
such as retrobulbar abscess or cellulitis, thr o mb o phleb it[S o F orbital veins, 
thrombosis^f cay^gus sinus, peri^itis, orbi^l exostosis, fractufed orbit, 
Iac5at^*or rupture of tissues '"within Jflie'^orbit, pulsating exophthalmos, 
carotid-cavernous aneurysm, retrobjulbar haemorrhage (as in whooping cough), 
or haemopoietic disease 0^}^ Hodglon’s disease, lymphosarcoma, chloroma 
or scurvy) Bilotcral exophthalmos commonly occurs in thyroto^cosis 

(c) Enophthalmos A unilateral retraction of the eyeball or cnophthalmos 
may be due" t^ trauma, paralysis of cervical sympathetic {Horner" s syndrome. 
Fig 13 7), diminution of orbital contents through operation, spontaneous 
subsidence of a pulsating exophthalmos, facial hemiatrophy, or^ngcn^l 
anomaly The eyeballs appear “sunken’’ in case of dehydration 

(3) Ocular movements The ocular movements consist of (a) lateral jievia- 
tion, 1 e adduction and abduction, (b) vertical deviation i e elevation and 
depression, (c) diagonal movements at intermediate angles and (d) rotation 
around an imaginary horizontal anteroposterior axis passing through the 
centre of the pupil Normally the two eyes mov e harmoniously keep in g the ir 
axes parallel to each other These are called conjugate movements Con- 
jugate movements consist of lateral deviation to right or left, elevation, de- 
pression and deviation at intermediate angles Convergence is a special type 
of conjugate movement consisting of conjugate adduction 

Ocular muscles The extnnsic ocular muscles consist of four recti, 
superior, inferior, medial and lateral, and two obliques, superior and mfenor, 
m addition to the levator palpebrae supenoris The eyeball is a spherical 
structure which can rotate around three different axes passing through its 
centre The lateral and medial recti act m only one plane and produce a 
pure movement of abduction or adduction All other muscles act in more 
^ than one plane Thus supenor rectus, in addition to being elevator, is also 
j ^^^ 9 ^ 5 L^ud i nternal rota tor of the eyeball The inferior rectus is depressor 
^ ^adductor and external rotator The supenor oblique is a depressor, abductor 
and internal rotator, while mfenor oblique is elevator, external rotator and 
abductor 

When the eye is abducted by 23 degrees, the supenor and inferior recti 
become pure elevators and depressors When the eye is turned inwards 
(adducted) the obliques tend to become pure elevators or depressors 

While elevatmg the eye, supenor rectus is helped by mfenor oblique, their 
onzontal and rotating components cancelhng each other Similarly \\hile 
epressing the eye, the inferior rectus is helped by supenor oblique, their 
nonzontal and rotating components cancelling each other 
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CXA^NONATION OF OCULAR MOVEMENTS 


(a) Mo\ements in response lo command Keeping the patient’s head steady, 
he IS asked to look in various directions and Aejc^njugate^and indmdual 
ocular movements noticed 


(b) “ Follow’’' mo\ ements Keeping the patient’s head steady, he or she is 
asked to follow, with his eyes, the tip of the exarmner’s finger Movements 
in various directions are noted It is to be noted that “follow” movement 
differs from “command” movement in that it involves fixation of ej^es on an 
object It is a reflex movement, the pathway of which includes occipital 
cortex In certain lesions of central nervous system, voluntary (command) 
movement may be lost and yet “follow” mo vemen t _may_be.preserved (vide 
mlra)~' 

(c) Reflex mo\ ements should be tested since their assessment can provide 
useful 'rntormatiorTabout brain-stem ^uclear functioi^ Reflex ocular move- 
ments, can be ehcited by ^i) ^p assive moveme nts of head 'mTanT un cdnscioiis" 

^a^nt 1 e poU’s eye manoeuvre, (ii) stimulation of the labyrinth, ^a^n^^e 
calonc test 

Doll’s eye mo\ ements If the patient i s too drowsy to car ry out voluntary 
oiTF^qmn^eye mm^men^j the doll’s head phenomenon can be employed 
This depends on the no rmal vestibul m reflex mechan ism which enab les,x)cular 
fixa tion t o be maintained de spite head ^ movem ent and is based on the fact that 
with head turning~thereis a delayed proprioceptive stimulus to move the 
eye m the direction of movement In the absence of damage to the brain 
sI^T^f'the-headTs^ passively rbfated in a drowsy subject, ^e eyes remain 
fixed for a while and then there is conjugate deviation of the eyeTtoTEF oppo- 
site side Neck flexion produces upgaze, and extension downg aze 

Calonc stimu lation In deep coma of whatever cause, doll’s head manoeuvre y 
can be difficult to elic it In such a case, the effect of calonc_stimuIaUon can 
be use d The external auditory canal is irrigatecPwith 20-40 ml^ ice-cold 
w ater d rawn into, a sjTinge After a bnef delay, forced conjugate gaze 
occurs towards the irrigated ear Brain stem dysfunction may be revealed 
by loss of gaze to one sidelpontihe lesibh),~bf by failure of movernent in Jhe 
adducting eye (lesion m medial longitudinal fasciculus) 

The neuromuscular set up which governs and carri es ou t the ocular move- 
ments consists of (a) Supranuclear cehtres~and pathways (b) Nuclei of 
tRe~thir d, fourth and sixth nerve in the brain stem (c) I nternu clear connecting 
p athw ays (d) Peripheral nerves i e 3rd, 4th and 6th cranial~ nerves, and 
(e) ocular muscles 

The anatomy of the nerv'e nuclei and the course of the nerves has already been described 

Supranuclear centres Qj^qihy\ji}s The centre for conjugate lateral d^aUon is_sjtuated 
in the posterior parTbf the middle f rontal gjjus fibres arising Trom this area pass 

through the corona radiata, genu of the internal capsule and the cerebral ^(tocle They 
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decussate in the midb^n and pass downwards to supply the brainstem nerve nuclei of both 
sides SumulatiorTof the frontal centre or its pathway produces conjugate deviation of 
c>es to the opposite side^ The centre for conjugate vertical movements is not clearly locali- 
sed It probably lies in the middle frontal gyrus The fibres have a course amilar to that 
of fibres for lateral deviation Fibres concerned with conjugate elevation decussate at a 
higher level in the midbrain than those concerned with conjugate depression The pathway 
for convergence is not completely known As it involves fixation of vision on an object, 
the pathway is believed to involve the occipital cortex and the middle frontal gyrus 

Intemiiclfar connections As the conjugate movements involves both the eyes, the nuclei 
of the 3rd, 4th and 6th nerves on both sides are connected to each other These connecting 
fibres form a bundle called medial longitudinal fasciculus It also contains fibres connecting 
the vesUbuIar nuclei to the ocular nerve nuclei 

Abnormal ocular MOVEkfENTS Loss or abnormality of ocular movements 
(ophthalmoplegia) can occur if a lesion of the central nervous system involves 
any of the structures desenbed above Ophthalmoplegias can be accord- 
ingly classified as (1) Supranuclear palsies, which produce weakness or 
loss of conjugate movements'^ (2) Intemuclear^phth^moglegia, of which 
the predominant features are nystagmus and^djssociation of conjugate_move- 
meats (vide infra) (3) Nuclear ophthalmoplegia (4) Individual nerve 
palsies (5) Ocular myopathies 


In case of the last three groups, the abnormality depends upon the site of 
lesion and the structures involved, the common features being (a) def ect ive 
ocular movement, Jb) squint and (c) diplopia 

Abnormalities of conjugate deviation An irritative lesion of the 
frontal cortex causes conjugate deviation of the eyes to the opposite side 
A paralytic lesion of the frontal centre or its pathway causes paralysis of 
conjugate gaze to the opposite side The unopposed actio n of the_normaI 
side then produces^£o^iyugal^e deviatmn Joj^_side ofTbelesion In case of 
brainstem lesions, an irritative ^lesion^ produces conjugate^ deviation to the 
same^side A purely ii^lcsion of the brainste m pr oduces weakness of lateral 
gap toward the site of lesion and consequent spasmodic deviation of eyes 
to the opposite side — _ 

Lesions in the upp er brainstem produce weakness of upward gaze Paralysis 
of convergence is rareTDurknbwn to occur in Parkinsonism due to encephalitis 
lethargica ^ ^ — — 


ophthalmopjegm The lesions of medial longitudinal fasciculus 
conjugate movement!^ In the lintenor intemuclear 
q£hpalnmpjegia, \^en Jateral gaze^is attemjited, t^re is weakness of the 
a^uctmg ep and^ nys^gmus of the abducting eye Hovsever the adducting 
f^Pvergence, which dififerentiates it from isolated 
paralysis In^po sproinfenor inte muclear ophthalmoplegia, 
ipsilateral abduction js weak, however the eye abd ucts normally on caloric 
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stimulation, which differentiates it fro m isola ted 6th nerve palsy Inter- 
nuclear ophthalmoplegias occur in mdti pl e sclerosis, " va scular lesions, ence- 
p^litis and tumours 

Clinical features of individual nene palsies As stated earlier, an injury or lesion aff ecting 
the third, fourth or sixth cranial ner ve or its nucleus may produce squint, diplopia, defective 
e >eball movements , pu pillary abnormalities, prot rusion of eyeball or ptosis Diagnosis of 
the lesion can be facilitated by keeping in mind the characteristic features of each type of 
nerve paralysis 

Third nerve paralysis (Fig 13 5) (a) There is ptosis, wth loss of ability to open the 

eye, the ptosis being usually much mo re pronounced than in case of cervical sympathetic 
paralys is In partial palsy, ptosis mav be the sole'ihdicator of a thu-d nerv^ affecTio n. the 
other muscles being (rarely) spared (b) The eyeball is deviated outward and slightly 
downward (divergent s t rabism us) (c) The pupil is dilate d and does not react to lightT' the 
po wer of accommodation i sJiOst Thus , ptosis with a larger pupil, w hich reacts sluggishly 
t o light , suggests a n oculomotor le sion, while if the pupil is s mall, a lesion of the sympa- 
thetic~shouId be suspected 

Fourth nerve paralysi s (a) Impaired ability to turn the eye downward and outward 
(due to paralysis of the su perior oblique musc le) On attempting to look downward, the 
ey eball turns inward ( due to infenor rectus actio n) (b) A squint is rare (c) Diplopia 
o ccurs on loo king downward, the images being uncrossed It is usually prevented by tilting 
the head foiwvards and towards the normal eye 

Sixth nerve paralys is (a) A squint is often present, with the affected eyeball deviate d 
inwards fc onvcrcent strabi smus) (b) Di plOpia is present in practically all directions of 
movement oLthe-jeyes (c'ccept on gazing away from the side of the lesion) (c) Impaired 
a bility to turn the affected eye outwa rd (Fig 13 9) 

Squint (Strabismus) By squint is meant a lack of parallelism of the ocula r 
or visua l axes There are two varieties of squint Paralytic squint is due 
to we akness of one or more of the extra-ocular muscl es Although a squint 
may be obvious with the eyes at re^ (due to overaction of antagomstic muscles), 
it may only be present or accentuated, when the eyes are turned in the direc- 
tion of action of the paralyzed muscle Because of lack of movement of the 
affected eyeball in a pa rticul a r dir ection, the two images of an external obiec t 
fail to fall on identical points of th sJa' O retinae and diplopia or double visio n 
results In the case of concomitant squint , on the other hand, the squint is 
obvi ous at rest, equal for all positions of the ey es, movements ofjthe squinting 
eye are usually unimpaired (when the fixing eye is covered ), and doubleTiisidn 
i s rare 

With internal rectus paralysis, as in fourth nerve palsy, the squint is i/ivergeu f 
(due to overaction of the antagonistic e xternal rec tus) With external rectus 
paralysis, as in sixt h nerve pal sy, the squint is e mnerge nt, tbe affected eyeball 
being turned inwards (due to overaction of the intact internal rectus musc le) 
A divergent squint may also be noted in myop ia or com a 

Diplopia Paresis of an ocular muscle may be so slight that ocular dc- 
viation or lack of movement m ay not "S e obvious The patient may, however, 
complain of diplopi a, seeing two images of ea ch objec t When an object is 
viewed, in the direction of movement of a paralyzed muscle, the image falls 
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directly on the macula (or sensitive sp ot) in the case of the good eye, but 
some distance away from the macula in the case of the sq uinting eye, thus 
resulting in binocular diplopia, with one image clear a nd the othejjndistinct 

Testing for diploj^ The patient sits with the head in a fixed posit ion,and 
with a re d glass in front of the right and a gr een glass in front of the left e ye 
The obser^ mov^ a bar lig ht or^cajidle,jat a distance of I_^cet, in the various 
cardinal positions of the eye (Maddox chart) in order to determine the directio n 
of maximum ^ip/op/iTandThlirtfie wtfa-bcular muscle or mji sclesjaralyzcd 
The~direction, in which two clear images (red and green) a re observed, is 
c arefully noted , as well as the directions in which the images overlap, form ing 
but one image 

Clinical significance of test (a) A diplopia, when present, increases with 
further separation of the images when the eye is turned in the direction of 
action of the p aretic muscl e (b) In diplopia, the more p eripherally seen 
image belongs to and signifies the eye that is paretic For insTancc, wlien 
diplopia occurs on gazin g upward s the elevator muscle is paretic (c) When 
paresis affects the superior or infenor rectus, the vertical distance between the 
two images is maximal in the abducted position of the affecte d eye (horizontal 
eye movement away from the nose) When paresis affects the superior or 
inferior oblique muscle the vertical distance between the images is maximal 
in the adducted position of the eyg^ (turned inwards towards the nose) 

Nystagmus Nystagmus can be defined as a disturbance of ocular posture 
which results in rhyth mic oscil latary,jnovemcnts of one or both eves, in any 
o r all fields of gaz e When the oscillaTTons a rc equal in both direction s, the 
nystagmus is of * ' pendula r** type More often ic is '*jerky**, and twcT^mp o* 
nents can be differentiated, a quick component and a slow corrective com- 
ponent 


By convention the direction of the quick compon enLjs considered the dijeo 
tion of the nystagmu s Depending on the plane of movement, the nystagmus 
may be horizontal, vertical, or rqtatpiy ' 

Maintenance of normal ocular posture The anatomical structures of impor- 
tancelh the maintenance of normal ocular posture are (a) The retina, and 
pathways carrying its impulses via the superior (polltciil iis to the occipital 
(b) The v esUbular apparatus ^ (cPcet ^belhim (d) TheJ^ar 
nerves supplying them, and th eir nucle i (e) Pathways connecting 
th e abo v e"mej ition^ "stru cmr^ e g the mechal longitudiMl fasciculus'\^ich 

tlie^ular nerve nuclei to each othe? and^fo'^e 
ve stibula r nuclei ' " ^ 

T)^es of nystagmus^ The vanous aetiological types of nystagmus and their 
? ^SSlpristics arc as follows (i) Retinal nystagmus Visual impairment 

and causes nystagmus whldHr STOIdUrar 
ype — Miner s nystagmus (nystagmus seen m miners who work in di mTIg Ht) 



/ 
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IS of retinal ong in Optokinetic nystagmus is a nonnal phenom enon, of retinal 
origin (vide infra) (ii) Vestibular peripheral nystagmus lie nystagmus is 
of jerky type , either horizontal or rotator y The quick component is direc ts 
away from the site of lesion The nystagmus becomes more coarse on look- 
i ng in the direction of the quick component It is present wit h eyes open or 
closed It IS usually associated with vertigo or tinnitus^ It is short hved as 
central compensation occurs after sometime (in) Cerebellar nystagmus 
This occurs in lesions of the cerebellum a nd the c erebellar connections of th e 
ve stibular nerve s The nystagmus i s jerky , the qui ck component being alway s 
directed towards the penpher y In umlateral lesions o f cerebellum , the nys- 
tagmus becomes more pronunent on l ooking towards the site of lesion It 
I S longer lasting Vertiso is absent It is commonly seen in hereditary 
_ata^i.as. multiple sclero^ and ti^mours and v^cujar^le^ons^oFbrair^ten^agd 
~CQr^^xmr~^X/) ^aretic nystagmus due to weakness of o cular muscl es 
(v) Congenital or familial nystagmus, of uncertain aetiology , u sually of pe n- 
dular type 


Optokinetic nystagmus (OKN) - When the eyes attempt to f ollow a succession of moyin g 
object s, n ystagmus is obsened, which consists of a s low phase m the direction of movem ent 
of the object a nd a q uick corrective component m the o pposite du-ectio n A typical example 
IS the nystagmus seen in a person looking at the landsca pe from a moving tra m Chnically 
it can be demonstrated by rotating a drum with a lt ernate black and white str ipes (Barany 
drum) in front of the patient’s eyes in different directions 


Optokinetic nystagmus is a norma l reflex pheno menon , which involves the ocapital cort ex 
asjyeiUasJ^he frontal ^e ^lds_ Cortical lesions wh ich produce loss of OKN, usually mvolve 
the f ast phase or the cor rective componen t The lesion involves the frontal eye fields (Broad- 
man’s area 8 ) unilaterally for horizontal OKN and bilaterally for vertical o KN 

(4) Si ze of pup il. The size of the pupil depends on the balance between two 
antagonistic muscles the sphincter pupillae or circular muscle of the iris, 
which produces pupillary contraction, and the dilator pupillae or radial fibres 
of the ins, which produces pupillary dilatation The former is innervated 
by the third cramal nerve and the latter by the cervical sympathetic 

Inequality of pupils (anisocoria) may be due to constnebon (miosis) or dila- 
tation (mydnasis) of one or other pupil Dilatation of a pupil may be due 
to third nerve paralysi s, glaucom a, tra umatic lesion of the eve, excessive 
sym pathetic stimula tion or the use of mydriatic eye drop s 

(5) Pupillary reaction s. The reaction of the p uml to lig ht (light reflex) 
depends on th ^integntv of a reflex arc, fibres of which onginate in the retma, 
pass along with other fib res m the o ptic ner ve, chiasjna and tr^t, through the 
co rpora q uadngemma to relay in the pretectal region with t he Edinger -West- 
p hal nucleT^ both sides These nuclei supply the par ^mpathetic pupi llary 
c^strictor fibres which pass through the oculomotor ner ve and reach the 
pupils afterTela^ m the ciliary ganglia ~ “ 
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In case of pupillary reaction to a ccommodat ion, the reflex .arcjsjnorc com- 
plex and involves the opticjgath^s^ the v isnal cortex , the middle fron tal 
gyrus and finally the Edinger-^tpbal nucle_i_ 

Exaimnation for pupiUar\^ reactions (a) To test for direct reaction to light, 
the pauent is asked to look into distance with one eye covered A lighted 
torch (initially held out of the line of vision to avoid an accommodation reflex) 
IS shone on the pupd of the unco\ered eye, and the pupillar}^ change noted 
The other eye is then tested in similar fashion The reflex may be desenbed 
as good, sluggish or absent, depending on the rapidity and extent of contrac- 
tion (b) For indirect or consensual light reaction, one eye is exposed to light, 
whilst contraction of the pupil is looked for in the other The indirect 
pupillary^ response is obser\ed in the non-stimulated eye (c) The accommo- 
dation (or comergence) reflex consists of a bilateral constriction of the pupils, 
associated with convergence of the eyes, when the patient is suddenly asked 
to fix his gaze on a near object After asking the patient to look at some 
distant object, such as a clock or tree in the far distance, a small object such 
as a pencil or the exammer’s finger is held a few inches from the patient’s 
eyes m front of the bndge of the nose in order to prevent lowenng of the lids 
obscunng the normal pupillary constnction and the patient is asked to fix his 
gaze on the new object Return the eyes then to the distant object, the 
subsequent dilatation may be even easier to see In lesions of the oculo- 
motor nerve, both the light and accommodation reflexes arc equally dimi- 
nished or absent 


Abnormal pupillary reactions 


Failure of the pupil to react to light Loss of pupillary^ reflex to light 
IS refenred to^ i ndopTeg ia and is ^ue to a lesion of the reflex pathw ay (a) in 
the a flerent path w^ay, i e retina^ optic^eiwe or chiasma Here^ consensual 
pupillary^ reaction will be absent, but if unilateral both pupils wall react when 
the normal side is stimulated, (b) m the efferent pathway, i e the parasympa- 
thetic supply from the midbrain In this case the affected pupil does not react 
to light no matter which side is stimulated Bilateral failure to react with 
i ntact wsiOD, as a rul e, signi fies a nudbrainjesion] 

Failure of reachon accoxiniopa tion Failure of the reaction on 
comei^en^is seen in Parkinsonism or^may' result from upper brain stem 
lesion " 


Holme s-^ie syndrom e. This benign disorder of tonic pupils and absent 
ten_donrenej^is see n in fflimg ^^om en The pupillari' abnormaUty is'mu- 
atera 111 majoiity of cases The _affected pupd is dilated a nd d oes not r eact 
° P pja _^rect an d consens ual However if the patient is asked to fix 
cr g^e at a ne^^^^o^e^ tEe pupil after some delay contracts and may 
acfaallybeco me iStiiliFtSkn the normaroh ^--T3TEr^i{i;mn^^^^ fooks at a 




Fig 13 2A Fig 13 2B 

Confrontation method of testing visual fields 
A Testing each eye separately B Testing both eyes together 
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Fig 13 1 and 13 3, see pp 432 and 445 
respectively 


Fig 13 4, 13^, 13 6, see overleaf 


I ig 13 7 Enophthalmos in Horners syndrome 
due to Pancoast’s tumour (indicated by 
arrow) 






Fig 13 8A Fig 13 8B 

Complete oculomotor paralysis showing 
A Ptosis B The examiner lifts up the drooping left upper lid 
as the patient looks upwards 



Fig 13 9 Left abducent paralysis 
The patient looks to his left, no 
contraction of the left external 



Fig 13 10 Right trigeminal 
paralysis When the patient 
opens his mouth, the jaw 
deviates to the right Position 
of upper and lower incisor 



Fig 13I2B 


Fifr 1312C 


a 1 niic paral>sis , . ^ 

\ The patient shorn his teeth Voluntary paralysis on left side is 
s.tn B The patient begins to smile C A fully developed spontaneous 
smile Facial movements more pronounced on paretic (left) side 


1 s tl a ^ 

> * iptj ig 

c c>cs 


Fig 1316 Right hypo- 
glossal ner\'e paralysis 
Atrophy of the right half 
of longue The tongue 
deviates to the right on 
protrusion 



Fig 13 17 Persistent loca- 
lised muscular contrac- 
tions on the tongue 
following percussion in 
myotonia dystrophica 



Flfr 1318A Tongue and lips m 
pseudobulbar palsy 


Fig. 1318B Bilateral wasting of tongue in progrcssiv 
bulbar paralysis 
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distant object, dilatation of t he pupil proceeds even more slowly than the 
co ntractio n Some abnormality in the deep reflexes is iisudly prRsent7 the 
knce^and ankle jerks being absent, occasionally there is complete areflexia - 


Wernicke's hemianopic pupil reaction The reaction is helpful in distinguishing a tract 
from a radiation hcmianopia It can be demonstrated by shining a fine beam of light on 
to one half of the retina In the patient with hemianopia, illuminating the blind half will 
produce no reaction if the lesion is situated m the early part of the optic tract, i e before 
the fibres involved in the light reflex have entered the supenor collicular region 


Tfic Hiitchinsonian pup JL When there is a rapid rise in mtracranial pressure a s for 
inst ance after middle men ingeal artery haemorrhage, the pu pil on the side of le sion is at 

This iFTollowed by tfie' same phenomenon m the other 


first small and t hen dilates wid ely 
pupil, and IS due to transtentoria l he rniation and resultant irritation fo llowed by paralysis 
of the third nerve 


Argyll Robertson pupil A pupil, usually small, which reacts to accom*^,^^ 
modation but not to light (reflex indoplegia with preservation of accommo- 
dative reflex) is called an Argyll Robertson pupil This phenomenon 
e xtremely comm on i n tabes dorsalis and general paralysis of the insane, but 
may also be encountered in encephalitis lethargica, dis seminated sclerosis ,^ .t 
intracranial tumour, mid brain lesion or chronic alcoholism It is said that^ vA 
in nonsyphihtic cases the pupil is not always small — 

Argyll Robertson pupil is due to selective destruction of the oculomotor 
nucleus or ciliary ganglion, resultmg in loss of the light reflex (reflex irido- 
plegia) The lesion may be at more than one site — (a) Near the cerebral 
aqueduct in the upper half of the nudbrain or (b) in the ciliary ganglion since 
the fibres concerned in the reaction of accommodation reaching the ciliary 
body bypass the ganglion The opposite of the Argyll Robertson phenome- 
non (viz , loss of accommodative reflex with preservation of light reflex) is 
occasionally encountered in encephalitis lethargica, menmgitis, syphilis, 
diphtheria or diabetes mellitus It is due to selective destruction of the oculo- 
motor nucleu'J, resulting in a ccommodative indoplegia 

Ophthalmoplegia interna Loss of all reflex movements of the pupils 
(viz , to light, accommodation, psychic and sensory stimuli), with the extrinsic 
muscles of the eyeball imaffected, may be encountered in neuro-syphilis and 
rarely after trauma or diphtheria 

Hippus Alternate dilatation and contraction of the pupil on exposure 
to light IS a phenomenon occasionally observed in chorea, dissenu nated 
sclerosis, brain tumour, alcoholism, memng^s, hys^ria bf "optic nerve lesion, 
ariff^arely in riofmal subjects In Cheyne-Stokes respiration. The pupil may 
display cyclic contraction during phases of apnoea and dilatation during 
hyperpnoea 

Paradoxical light reflex Dilatation of the pupil (instead of con- 
traction) on exposure to light may be observed in rare cases of tabes d orsal is 
or other neurological lesions 
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trigeminal nerve 

Anatomj The tngeminal or fifth cranial nerve emerges from the side of the pons^in the 
forSToTtwo closely nn nrOTimated roo ts, a larger sensory and a smaller _motor root The 
wnroJTfibres onginate m the cells of the G asserian ganglion an d ter minate in the_brain stem 
Whilst thermal and pain fibres terminate i ni the desc enciin^dinbospingl,rojJ belmvthepons, 
the fihr/etTnr tmirh enri \v?nun a large pontine nucl eus The motor fibres of the fifth nene 
onginate in a small nucleus, medi al to the large sensory nucleus , as ssell as in scattered neurone s 
around the~aaueduct of Sylviul T he nerve roots pass through the dura overlying the a^j c 
of ihe T>etrod^"bOitfe l he''scnsory r 'oot h ere expands to form the Gasserian ganglio n, vn^h 
nse to three large nerve trunks , the ophthalmic, ma xilia^ and mandibular divisions 
The mo tor root passes forward s, be neath the gan glion, and fuses with the mandibular division- ~* 
TTie three divisions leave vi^ the su penor orbital fissurS TTor amen rotund um and foramen 

ovale respectively . 

;/ 

Of the three sensory divisions, the first or ophthalmic supplies the ocular conjuclisa, lachty- 
mal gland, inner part of the skin of the nose, scalp, forehead and upper eyelid, the second 
or maxillary supplies the lower eyelid, cheek, temple, upper lip, side of the nose, nasal mucosa, 
pharynx, soft palate and tonsils, the third or mandibular supplies the lower part of the face, 
lower lip, tongue, lower teeth, car and salivary glands 


The motor root joins the mandibular division to supply the muscles of mastication (masse- 
lers, temporalis and pterygoids), the tensor tympani and (perhaps) tensor paJati muscles 


Tests of function (1) Sensory divisions These may be tested by in- 
vestigating (a) various sen^tlbns over are^ of skin and mucous membrane 
of face, corresponding to the three sensory divisions (as described above), 
(b) trophic skin lesions of the face (if any), (c) secretions of the salivary, 
buccal, and lachrymal glands Of these signs, the first is the most reJiaWc and 
consistent In sensory involvement of the face, the patient, when dnnking 
from a glass, may complain of the glass being broken 


(2) Motor root (a) C ontraction of masseters and temporalis The 
patient is asked to clench his teetH of 'blteTfardj at the same time, contrac- 
tion of these muscles is palpated over the temples and the cheeks Asymme- 
tncal contraction on the two sides, from paresis or paralysis, can be easily 
appreciated and is suggestive of motor root involvement (b) Deiiation 
of jaw The patient is asked to open his mouth wide and any deviation of 
the jaw noted Slight deviation can be detected by using the relative positions 
of the upper and lower central incisors as guide, or alternatively a pencil or 
ruler is placed on the nose and aligned with the middle of the chin The 
jaw deviates towards the paralyzed side (Fig 13 10) because of deficient action 
of the pterygoid muscle which normally tends to pull the jaw towards the 
midline (c) Side to side jaw moienient The patient is asked to move his 
lower jaw from side to side, preferably against resistance There is diminished 
or absent movement of the jaw to the side opposite the paralysis (d) Hollow- 
ing abate and below the zygoma, due to wasting of the temporalis and masseters 
muscles, may be observed (e) In paralysis of the tensor tympani, there may 
be partal deafness for low-pitched sounds, and in paralysis of the tensor palatt, 
a slight descent of the palatopharyngeal arch (0 In bilateral paralysis of 
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the muscles of mastication, the lower jaw drops and active jaw movements 
cannot be performed 

- (3) Jaw JERK (seep 516) 

(4) Corneal reflex (see p 512) 

Trigeminai. pain Pam m the distribution of the trigeminal nerve is a symptom of irrita- 
tion of the nerve and may be due to trigeminal neuralgia {tic douloureux), a gross lesion of the 
ncri c, or compression of the nerve by a tumour The latter type of pain can be distinguished 
from that of tngcmmal neuralgia by its deep-seatedness, persistence and unremitting nature. 

It IS also associated wth sensory loss and muscle weakness m the area of its distribution 

FACIAL N E 3 V.E 

Anatomy The facial or seventh cranial nerve, like the tngemmal, is a mixed nene, wth 
a' motor and a sensory component The motor root takes ori^iT from a nucleus situated 
within the lowcfpart of the' pons After forming a loop round the nucleus of the sixth nerve, 
ujthin the substance of the pons, the motor root of the seventh nerve leaves the ventral sur- 
face of the brain-slcm, with its sensory component, the nervus mtcrmedius, and enters the 
facia l. canal or aqueduct of Fallopius through the internal auditory meatus along with the ' 
mightlincrvc’ Within the Mnal, th"e"h erve gives off branches to the stApsdiiis musck, and late r. 
the chorda tympan ijien'e which leaves it to join the lingual nerve The mam nerve-trunk 
then leaves the skull, through th g stylomas t oid foramen, and traverses through the parotid 
gland, dividing into a number of branches, wmen supply all the muscles of the face (except 
the leiator palpebrac supenoris), and the scalp and the p latysma muscle Betwe en the pons 
an d the internal auditory meatus , the nerve is m close contact with the eighth cranial nery o(^ 
The chorda tympani carries sensory taste fibres from the anterior two^thii^ of the tongue ' 
Some of the branches of the nervus intermedius supply th e cutaneous area of the concha of 
t he aunc lc and an area behind the car 

Tests of funct iflo (1) Facial expressi on The affected side of the face is 
immobile, there is drooping of the comer of the mouth, the nasolabial fold 
IS obliterated and the pa lpeb ral fissure w idened Since wmkmg no longer 
occurs and the lower hd is hypotonic, t ears collec t and tend to overflow 

(2) Special tests Weakness of different muscle groups can be tested by 
askingThe patient to perform the following acts (a) raise the eye-brows, 
so as to wrinkle the forehead, (b) frown, (c) s hut both eyes ti^dy The 
"examiner then tries to open the eye against the patient’s resistance In peri- 
pheral facial yveakness or palsy, the eye on the affected side remains open 
(Jagophthahnos), in spite of the patient’s efforts to close it, whilst the eyeball 
rolls upwards and slightly outwards (Bell’s phenomenon) The presence of 
Sell’s phenomenon indicates the intactn ess"o f~tlie~supfanucl^r conheCtiShs 
(d)'15Hut"each eye se parately Inability to sliul"bne eye "singly may be" the 
only sequel oFan old facial palsy It may also re^senFfhe sole defect of 
thejippcr facial musculature, in case of pyramidal or supranuclear facial 
paralysis The degree to which the eyelashes ^rc*buned on eyedosure should 
be noted and the ease with which the eyelids can be lifted (e) S how t he teeth 
(f) Whistle (g) Blow both cheeks out, fully The cheek on the affected side 
puffs out with ^piration, b^use of buccinator paralysis (h) Smil e _ (i) Con- 
tract tKFpIatysma muscle The platysma can be'seen“to" contract, whenlhe 
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patient makes a maximal effort to evert the lower lip at the same time render- 
ing tense the skin over the anterior surface of the neck (j) Pronoun^^ hbials 
The patient may be unable to pronoimcc jabials, such as “p”, “b’*^ “m”, 
because of involvement of the^orbiculans ons muscle (k) Hyperacusis 
Increased acuity of hearing with ^due sensitivity to low tones may arise as 
the result of mvolvemenf of the" stapedius muscle 

In unco-operative or stuporous patients, the lower facial musculature can 
be tested by observing the “wincing rcacUon”, provoked by pressing firmly 
over the styloid process, just posterior to the angle of the jaw In infants, 
facial movements can be observed during acts of crying 

Eyeud retraction sign This is of value when in doubt about involvement of the facial 
nerve The examiner attempts to open the closed eye forcibly with the ball of lh<^ thumb by 
exerting slight upward pressure on the uppef Iid A positive sign consists of a reduction 
in amplitude and rate of vibration of the ltd 

(3) Sense of taste _ 

Anaiomj Taste fibres from the anterior (wo-thirds of the tongue arc earned in the lingual 
nerve to the chorda tympani nerved and Ihcncc, through the facial nerve, to jth^ gcniculatc 
ganglion” FromlficreThcy enter the pons, cither through^thc^ncrviis intcrmcdiusor t^ougn 
the small superficial petrosal nerve, otic ganglion and third division of the tngcminal ncrve_ 
The taste fibres from the posterior one third of the tongue, pharynx and lower border of the 
soft palate arc earned by the glossopharyngeal nerve All these sets of taste fibres, after 
entenng the pons, pass into the'tractus^solitanus, the upper part of which receives fibres 
from tngeminal nerve, the middle^i^frqrrrth^ pars intermcdia"and^c“ ]o\Ccf palTTrom 
glossopharyngeal nenc From here relay neurons anse, cross the midlmc and proceed up- 
^va^ds m the tegmentum of the pons and medulla to form the gustatory fillet on the outer 
side of the postenor longitudinal bundle The fillet ascends to the optic thalamus and is 
relayed to the hippocampus major which forms the cortical centre for taste Lesions of the 
ventral posteromedial nucleus of the thalamus and the antenor portion of the second sensori- 
motor cortex near the insula produce impairment of taste sensation on the opposite side 
of the tongue 

Method of testing The sense of taste is usually tested with four stock 
substances (a) sugar or saccharine (sweet), (b) vinegar or sour lime (sour), 
(c) qmmne (bitter), and (d) table-salt (salty) The patient is asked to pro- 
trude the tongue and the examiner holds it with a piece of gauze After the 
tongue IS dried with gauze, a small quantity of the solution or substance is 
applied to the tongue, on each side separately The patient indicates the 
taste perceived, by pointing to the appropriate term on a card, bearing the 
names of the vanous test substances The mouth must be rinsed out pnor to 
testing with each new substance 

Localization of lesion Facial palsy or paralysis may be of one of three 

types, infranuclear, nuclear or supranuclear, each type having its own charac- 
teristics 


Infi^uclear type. Usually unilateral and involving the 
musculature {Facial monoplegia) 


entire facial 
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(a) Extracranial (i) Distal to the branching of chorda tympani nerve 
Paralysis of facial muscles alone (ii) In the facial canal, between branching 
off of chorda tympam nerve and nerve to stapedius Facial paralysis and 
loss of sense of taste in antenor two-tbirds of tongue (ui) In the facial canal, 
between branching off of nerve to stapedius and ganghon of facial nerve 
Facial paralysis, loss of sense of taste m antenor two-thirds of tongue, im- 
£mrmcnt o f sahvarv secretion, and hyperacusis (rv) Between the lutemal 
auditory meatus and gemculate ganglion of facial nerve Facial paralysis, 
no impairment of taste, impairment of salivary secretion, and (frequently) 
nerve deafness due to associated involvement of auditory nerve In case of 
lack of involvement of the auditory nerve, there is hyperacusis and (perhaps) 
loss of affective and reflex tear secretion, with affection of the gemculate gang- 
hon 

(b) Intracranial Facial paralysis, unilateral or bilateral (facial diplegia), 
no impairment of taste, impaired sahvary secretion, nerve deafness from 



Fig 1311 Diagram to show the bilateral cortical innervation of the 
upper part of the face The lower part of the face denves Us supra- 
nuclear fibres from the cortex of the opposite side only (Adapted from 
Bxng's Local Diagnosis m Neurological Diseases, by Haymaker) 
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eighth nerve involvement, multiple cranial nerve palsies, evidence of increased 
intracranial tension 

Nuclear Upper part of face spared in majority of cases Abducent 
nerve paralysis in most cases Hemi-anaesthesia on the opposite side (at 
times) 

Supranuclear Practically always umlateral Mimmal involvement of 
upper part of face because of bilateral cortical innervation of upper facial 
muscles (Fig 13 11) In some cases of supranuclear facial paralysis the upper 
face may be as severely involved as the lower This depends upon the degree 
of innervation from the ipsilateral hemisphere Voluntary movements of 
face paretic, but emotional movements (such as laughing and crying), intact 
or exaggerated (Fig 13 12), because of emotional movements being not depen- 
dent on the same cortical innervation as willed movements 

(a) Lesion m region of cerebrum, cerebral peduncle or upper pons Facial 
palsy, with paralysis of ipsilateral limbs, because of association of central 
facial neurones with pyramidal tract 

(b) Lesion m region of lower pons (pre-nuclear lesion) Facial paralysis 
with crossed paralysis of the limbs 

Mimic facial palsy The upper motor neurones responsible for the emotional movements 
of the face seem to have a path which is separate from that of the cortico-spmal tract When 
there is damage to this pathway (or in lesions in the neighbourhood of the optic thalamus or 
involving the anterior part of the frontal lobe), emotional movements are diminished or lost 
while voluntary movements are retained — mimic paralysis 

Bilaierol facial paralysis (Fig 13 13) is unconimon It may be due to any 
of the conditions which cause unilateral palsy The causes include (1) Acute 
infective polyneuntis (2) Uveoparotid polyneuritis, a manifestation of 
sarcoidosis (3) Leprosy (4) Post-diphthenttc paralysis (5) Basal menin- 
gitis due to any cause, o g tuberculosis, syphilis, listeriosis (6) Myopathy, 
myasthenia gravis, and sometimes polymyositis (7) Benign form of spinal 
muscular atrophy (8) Congenital bilateral facial nuclear aplasia (Moebius 
syndrome), usually associated with affection of other pontine nerve nuclei 
(9) Bulbar palsy (10) Bulbar poliomyelitis (11) Bilateral UMN facial 
paralysis occurs m pseudobulbar palsy, motor neurone disease, double 
hemiplegia 

AUDITORY NERVE 

Anatomy The auditory, acoustic or eighth cranial nerve is made up of two functionally 
distinct sets of fibres, one set (cochlear nerve) supplying the cochlea and subserving the sense 
of heanng, the other (\estibular ner\€) supplying the vestibule and semicircular canals and 
concerned with the sense of equilibrium 

The cochlear or primary auditory fibres arise from the organ of Corti, pass through the 
spiral ganglion and cochlear nerve, enter the pons and terminate in the ventral cochlear 
nucleus and tuberculum acousticum v>From the cells of the cochlear nucleus, a new set of 
fibres, the secondary auditory tracts ascend^, undergo partial decussation in the pons, and 
pass upwards in the lateral fillet to the infenor corpora quadngemina and internal geniculate 
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bodies From these, a new relay of fibres take ongm, traverse through the mtemal capsule 
and tennmate m the cortical auditory area or centre, situated in the upper half of the supenor 
temporal convolution 

The vestibular fibres onginate m the vestibular ganglion, form the ventral root (the cochlear 
fibres forming the dorsal root) of the auditory nerve, enter the medulla and terminate in a 
group of nuclei The group consists of four nuclei — (a) supenor, (b) lateral, (c) medial 
and (d) descending The nuclei are connected by afferent and efferent fibres with the follow- 
ing structures CO The spinal cord Lateral vestibulospmal tract arises from the lateral 
nucleus Afferent spinovestibular tract fibres reach the descending and lateral vestibular 
nuclei (h) The cerebellum The efferent pathway arises from medial and descending 
nuclei and connects it to fiocculo nodular part of cerebellum The cerebello vestibular 
pathway anses from vermis (iii) The reticular formation (iv) Ocular motor nuclei through 
the fibres of medial longitudinal fasciculus (v) Cortex The cortical vestibular centre is 
thought to be either m the opposite temporal lobe or near the face regions of the first somato- 
sensory area 

Test of function 

Cochlear nerve — ^Acuity of hearing. Whispered or spoken loice The 
distance at which spoken or whispered voice is heard is determined, the patient 
being asked to repeat words spoken by the examiner Each ear is tested 
separately A watch may be used for better evaluation The watch, at 
first held outside the range of heanng of one ear, the other ear being closed, 
is brought nearer to the ear until the patient is able to hear its tick The dis- 
tance being noted, the examiner compares the patient’s acuity of heanng with 
his own 

Tuning fork tests The acuity of heanng through bone is determmed 
by placing a vib rating tuning fork (u suall y 256 cp s ) on the m astoid proces s 
and establishing the length of time that tfie^ound is appreciated The exa- 
miner may compare the value with his own or that of a normal individual 
In partial nerve deafness, there is a decrease in the length of time the tunmg 
fork IS heard through bone, whilst m complete nerve deafness no bone-con- 
ducted sound IS heard This test is of value only when the disturbed acuity 
of heanng is bilateral 

Rinne's test This test is useful for companng bone and air conduction of 
sound In the normal ear, air conduction is better than bone conduction 
(AC > BC) A vibrating tumng fork is placed over the mastoid process on 
one side, when the patient ceases to hear the sound, the fork is removed 
from the mastoid and held before the external auditory meatus An indivi- 
dual with normal heanng perceives the sound anew and hears it for about 
t wice as long as bon^ rnurlnc. finTi The test is then said to be positive When 
sound conduction is impaired, as in the case of middle ea r disease or blockin g 
of the external auditory canal, the perception of air c onduction is tfecreased , 
but that of bone conduction unaltered The tumng fork is therefore not 
heard when held before Ihe ear, and Rinne’s test is said to be nestaliyte 


An alternative method is to hold the fork one inch from the external ear with the tines 
vibrating towards the external meatus for about 5 seconds and the patient is asked if the sound 
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IS louder ‘m front’ The fork is then placed on the mastoid process and the patient is asked 
•or back’ Normally the fork will be heard better m front of the car rather than behind 
Abnormally (BC > AQ, the fork is heard better behind the car 

Weber's test This test usually gives more informaUon about the acuity 
nrTifinnng'tha n Rinne^s test^ The base of a vibrating tuning fork is placed 
on the vertex ofUie skull, ^nd the patient is asked whether it is heard equally 
well is heard louder m one or other car In a normal 

individual, it is heard equally well in both cars, and is not latcralizcd In 
middle ear deafness and m blockag e of the external auditory canal , the sound 
IS better heard of lateralized on the side of diminj^c^^^ng, because of 
increased bone conduction {positive Weber’s test) In unilateral nerve deaf- 
ness, on the other hand, the sound is lateralized to the normal side {ncgati\e 
Weber’s test) In bilateral nerve deafness, Weber’s test is ot"no valu e 

Deafness In case of deafness, it is important to determine whether it is 
middle ear (conductive or obstructive) deafness or nerve (perceptive) deafness 
due'tb^isease of cochlea, eig hth ner ve, or lesio n of the pon s Conduction 
deafness may be due (o causes within the external meatus, such as wax or 
polyp, or Within the middle car, such as infla mmati on ^r perfo ration o f the 
tympan ic membrane or Eustachia n canal blo ck Ner\e deafness may be due 
to labyrinthitis, Mtn iCrc’s disea se, toxi c nerve dea fness due to drugs such as 
quinine, salicylates or streptomycin, senile deafa^s, involvement of the coch- 
lear nerve by neuritis or tumour, or vascular lesion of the bram-stcm Some 
reduction m he^ng and”clifficulty m localising sound may occur with tem- 
poral lobe lesions and paroxysmal auditory sensations may form the aura of a 
seizure originating in this area 

Loudness recruitment This test is useful in some cases of unilateral deafness Apprcaa- 
tion of a sound of low miensil> may be diminished in the affected car but in the case of nerve 
deafness as the intensity of the sound nscs, the difference between the two cars diminishes 
and the sound comes to be heard equally well m both the cars This is suggcsti\^ of a lesion 
in the sensory end organs in the cochlea but may also occur in Meniere s disease and in 
otosclerosis 


^Vestibular nerve Testing of the vestibular nerve is usually not a routine 
procedure, being earned out only when indicated A number of techniques, 
involving alterations m the current of endolymph within th e semicircu lar 
canals, have been evolved witlTa view lo testing this nerve 


Caloric test This test allows one to investigate the labyrinthine func- 
tion of each ear The patient lies with the head flexed at 30°, so that the 
horizontal canals lie m the vertical plane Irrigation of the external auditoiy 
canal wath warm or cold water will cause a current in the endolymph upwards 
or downwards respectively This m turn stimulates the ampullae of the canal 
causing nystagmus During the test 250 ml of water is allowed to flow into 
me external auditory meatus over a period of about 40 seconds, the temoera- 

iTti. ♦ ^ ^ The effects are measured 

as tue time interval between the application of the stimulus and the end of the 
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resulting nystagmus The patient lies with his gaze in the straight-ahead 
position After stopping the irrigation, the time in seconds is measured 
dunng which nystagmus on forward gaze persists The results m each ear 
obtained m a normal subject are charted as shown in Fig 13 14 
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Fig 13 14 Results of caloric test to investigate labynnthine function 

The nxinwial icc-v.ater caloric test This is a useful test and can be performed at bedside 
The head is tilted fonrard by 30® and rotated to the side One ml of icecold water is ins- 
tilled and the head is rotated back to central position m 10 seconds The response is recorded 
It produces nystagmus with quick component directed to the opposite side In an uncons- 
aous patient it also produces conjugate deviation to the left As this response depends 
upon the integrity of the brainstem reflex arc, it helps to differentiate the supranuclear and 
intemuclcar ophthalmoplegias from nuclear and infranuclear types The test can be per- 
formed on the opposite side after an interval The test is particularly valuable in unconscious 
patients and must be performed in every case 

Rotation test Nystagmus can be induced by rotating a seated person 
rapidly around, about 10 times in 20 seconds, and then bringing the chair, 
suddenly to a stop Normally, the quick phase of the nystagmus is towards 
the side opposite to the direction of the rotation When rotation is carried 
out in the direction of an affected labyrinth, the response becomes more marked 
than when rotation is earned out in the opposite direction 

Tinnitus Before testing the auditory nerve, the exammer should inquire 
about the subjective sensation of noises in the ear Tinmtus may be nnging, 
whistling, buzzing, roaring or throbbing in character, and either intermittent, 
paroxysmal or continuous It is usually accompamed by deafness Though 
tinnitus IS a common symptom of irritative lesions of the cochlear nerve, 
it may be due to other causes 

Causes of tinnitus (1) Peripheral causes Impairment of function of con- 
ducting apparatus of the ear, e g wax in the external auditory canal, catarrh 
of Eustachian tube, acute labyrinthitis 

(2) Systemic causes Drugs like quimne, salicylates and streptomycin, 
fevers, hypertension, severe anaemia, aortic incompetence 


30 
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(3) Central causes Auditory nerve tumour, aura of epilepsy, temporal 
lobe lesions, brainstem lesions 


GLOSSOPHARYNGEAL AND VAGUS NERVES 


The ninth and tenth cranial ner\es are generalK considered together since their areas of 
innervation overlap 

Anafomv The glossophnn^gcal nerve arises within the medulla oblongata from a nucleus 
m the floor of the fourth ventncle and emerges as a senes of rootlets, somewhat lateral to the 
olive. Leaving the skull through the jugular foramen the nerve, after giving off meningeal 
and tympanic branches, proceeds to the side of the phaom, at the level of the hvoid bone, 
and participates in the formation of the pharjugeal plexus. The glossophai^Tigeal, ^ajpaii 
from innervating onlv one musd^ the st^lophar>Tigeus is purely a sensory n erve. It also 
carries taste impulses from the ^tenor third of the tongue. 

The \agus nene takes ongm within the medulla oblongata, from a nucleus m the floor of 
the fourth ventncle, leaves the skull through the jugular foramen, lo compan> with the ninth 
and clcv'cnth cranial nerves and is distnbutcd to vanous structures within the neck, thorax 
and abdomen 


The vagus or tenth cranial nena is a rmxed ncn*e with sensoo and motor fibres 


Senson fibres Some of the sensorj fibres caiT> impulses from the dura of the floor of 
the posterior fossa. An auncular branch conv'cv’s impulses from the boundary zone between 
the ear and the mastoid process These fibres conveving pain termmate m the spinal traa 
of the tngemmal ncnc, Sensoo fibres concerned with the cardiorespuatoo and ether 
visceral reflexes terminate in the caudal part of the nucleus of tractus solrtamis Motor 
fibres One of the motor components arises from the nucleus ambiguus It supplies all the 
muscles of the soft palate, phaoTix, the cncoth>Toid and all the intrinsic muscles of the 
laoTLX The other motor component arises ra the dorsal nucleus of the vagus It is motor 
nucleus for the smooth muscles of the trachea, bronchi, oesophagus, stomach and intestines 


Tests of function 
as follows 


The nmtli and tenth cranial nerv^es are tested jointly 



(1) Position of iatjla 
Nonnallj, the mnila hangs 
in the midhne In case of 
paralj^is, rt deviates^^ 
thcLSai in.d 

paralj'sis, the deviation 
can be brought out b} 
making the patient utter 
a long “a— h” (Fig 13 15) 

TEwL Paralysis of the left 10th cranial nerxe, 

ILVRYNGEAL WALL. A, Mouth opened widclv B The paUent says 'A— Ah” 
wnen me patient utters the palate u pulled towards the 

mouth open, a movement of the postenor pharvm- 
owards the health} side becomes obvious It resembles the 
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“drawing aside of a curtain” It may be necessary to depress the tongue 
with a spatula, in order to visualize the posterior pharyngeal wall 

(3) Pharyngeal reflex The pharyngeal (or “gag”) reflex is tested by 
stimulating the back of the throat with a tongue depressor or spatula, ticklmg 
successively both faucial pillars, or the postenor pharyngeal wall Loss of 
this reflex is significant of tenth cramal nerve involvement 

(4) Movement of larynx Whilst the patient is made to swallow some 
water, the force of upward movement of the larynx is assessed digitally 

(5) Nasal regurgitation This may be seen when the patient drinks 
water Due to paralysis of the soft palate, the water rushes up into the nose 

' and trickles out of the nostrils The fluid may, by going the “wrong way”, 
in case of paralysis of the epiglottis, bring about a cough reflex 

(6) Nasal speech The voice may display a “nasal twang” because of 
palatopharyngeal muscle palsy The speech is then described as nasal or 
palatal 

(7) Vocal cords The vocal cords may be examined with a laryngoscopic 
mirror, any malposition of the cords during respiration or phonation being 
observed The vocal cord, on the affected side, lies immobile, rmdway bet- 
ween abduction and adduction, because of the abductor and adductor muscles 
of the glottis being out of function 

(8) Sense of taste Testing of the sense of taste over the posterior one- 
third of the tongue is neither as simple nor as reliable as in the case of the 
anterior two-thirds of the tongue, although the technique is essentially the 
same 

Clinical features of individual nerve paralysis Glossopharyngeal ner\e paralysis Isolated 
paralysis of the ninth cranial nerve is very rare Loss of sense of taste m the posterior one- 
third of the tongue, anaesthesia of the upper pharynx, loss of pharyngeal and palatal reflexes 
(of significance only when absent on one side), and reduction in the secretion of saliva are 
usually present 

Vagus nerve paralysis In total or complete unilateral involvement or interruption of the 
tenth cranial nerve, at the base of the skull or intracramally, there is paralysis of the soft 
palate, pharynx and larynx on the ipsilateral side The soft palate on the affected side hangs 
flaccidly, and the voice has a “harsh twang” The vocal cord on the affected side lies immo- 
bile, in a position midway between abduction and adduction, but the voice may remain normal, 
m view of the compensatory shift of the opposite vocal cord across the midline There may 
be diSiculty in swallowing, especially of solid foods, because of the interlacing of muscle 
fibres across the midline in the case of the pharynx Cardiac arrhythmia or tachycardia 
may be present With interruption of the recurrent laryngeal nerve, the voice is reduced to a 
whisper and is hoarse Explosive cough is no longer possible Progressive or gradually 
increasing disease or damage of the vagus nerve results first in paralysis of the abductors of 
the vocal cords, then of the tensors, and finally of the adductors 

SPINAL ACCESSORY NERVE 

Anatomy The spinal accessory or eleventh cranial nerve is a motor nerve, which origi- 
nates m part within the nucleus ambiguus of the medulla (medullary or accessory portion 
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and in part, wthin groups of cells in the antenor grey matter of t he upper fi%erorv ical seg- 
merits of the spinal cord (spinal portion) After emerging from tlic lateral surface of the 
cord, bet\\'en the dorsal and ventral roots, the spinal fibres form a trunk, uhich ascends to 
the foramen magnum ^^here it is joined by the accessory portion The common trunk lca^e$ 
the skull, through the jugular foramen, in company with the vagus, and descends downwards 
in the neck to supply the stemomastoid and trapezius muscles 

Tests of function The trapezius muscles are tested by making the patient 
shrug his shoulders, whilst palpating the muscles of both sides for evidences 
of contraction The procedure is then repeated against resistance, by placing 
both hands over the patient’s shoulders In paralysis of the upper trapezius, 
the shoulder droops, the upper part of the scapula falls away laterally from 
the vertebral column, the angle between the neck and shoulder becomes more 
acute, and the supenor angle of the scapula is displaced farther from the spine 
than its infenor angle 

The stemomastoid muscle^ as a rule, stands out distinctly, even at rest, 
and atrophy and hypotonia can be usually discovered by mere inspection 
To test the muscle, the patient is asked to turn his head first to the left and 
then to the nght, each movement being opposed by placing one hand against 
the patient’s chin, whilst palpating the contracting stemomastoid with the 
other In case of paralysis of the muscle, the patient is unable to turn the 
chin completely away from the affected side, but can turn it well towards 
the affected side The patient with bilateral stemomastoid w'cakness appears 
to leave the head behind on the pillow when he sits up 

HYPOGLOSSAL NERVE 

Anatomy The h>poglossal or twelfth cranial nerve is a purcl> motor nerve' for the tongue. 
It arises from the hypoglossal nucleus in the lower third of the medulla oblongata, emerges 
from the ventral aspect of the medulla, and crosses the posterior fossa to leave the skull 
through t he anterior condylar foramen Through its v^anous branches, the nerve supplies 
the intnnsic muscles of the tongue (on the same side), as well as the hjoglossus, stjloglossus 
and gcmoglossus muscles 

Tests of function (1) Deviation of tongue The patient is asked to open 
his mouth and protrude the tongue Weakness or paralysis of one side causes 
deviation of the tongue towards the paralyzed side, because of contraction 
of the gcmoglossus muscle (Fig 13 16) The simultaneous action of the tw^ 
gcmoglossus muscles normally effects a straightforward pull on the tongue 

(2) Lateral movements of tongue The patient is asked to move his 
tongue from side to side, and then to push out the cheek from within, w'lth the 
aid of the tongue The strength of muscle contraction is tested, by palpation, 
from outside the cheek 

(3) Curling movement of tongue The patient is asked to curl the tongue 
upward and attempt to hek the nose, and then downward to lick the lower lip 

(4) Atrophy and fasciculation of the tongue should be noted carefully 

t fimes, direct palpation of the tongue helps to confirm atrophy of one-half 

Of tnp frk-nrrttik * •' 
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(5) ImiOBiLiTY OF TONGUE In bilateral paralysis, the tongue lies immobile 
on the floor of the mouth, the speech is defective and eating becomes difficult 

(6) Dimple on tongue on percussion In myotoma, on tapping the sur- 
face of the tongue firmly, a clear-cut dimple or furrow appears which may 
persist for several seconds (Fig 13 17) 

In case of facial palsy, the tongue, at times, seems to deviate to one side 
In such a case, one must be guided by the relation of the tongue to the teeth, 
the interval between the median incisors corresponding to the rmdhne In 
trigeminal paralysis also, deviation of the jaw may cause a slight deviation 
of the tongue 


Bulbar palsy The term bulbar palsy is used to describe a clinical syn- 
drome characterized by weakness or loss of power of muscles, which normally 
control the acts of swallowing, talking and movements of the lips and tongue 
Since nuclei innervating these muscles are located within the medulla oblongata 
or bulb, the clinical condition is referred to as bulbar palsy 

Psetidobiilbar palsy The term is used when bulbar palsy results from a 
lesion located above the level of the medulla which interrupts the supra- 
nuclear tracts of lower cramal nerves (usually mnth to twelfth, fifth and se- 
venth), resulting in an upper motor neurone type of bulbar palsy, with motor 
involvement of both sides of the pharynx, larynx, tongue, face and muscles 
of mastication (Fig 13 18 A) 

The clinical manifestations are usually striking There is dysarthria, the 
speech being monotonous, drawling and at times umntelligible If palatal 
paresis is pronounced the voice has a nasal twang, with preponderant weak- 
ness of the lips, there is difficulty in forming “labials” The tongue which 
appears small and conical, can be protruded with difficulty or lies immobile 
The up and down movement of the laryngeal protuberance on swallowing 
is weak or absent and there is dysphagia Paroxysmal attacks of motiveless 
crying or laughing may occur Unlike nuclear bulbar palsy, pseudo-bulbar 
palsy IS not accompanied by wasting or atrophy of the affected muscles 
Dysphagia while present is never as marked as in lower motor neurone bulbar 
palsy 


The synd rome of ps eudo bulbar palsy is u sually due to cerebral athero- 
sclerosis and multiple vascul ar lesions m the cerebral hemispheres, affecting ^ 
both pyramidal tracts above the lev el oFbramstein Other causes are motor 
neurone disease, mtnnsic space occupying lesioi^ and degenerative diseases 


Progressive bulbar palsy In motor neurone disease (amyotrophic lateral 
sclerosis, progressive muscular atrophy), degenerative changes in the ganghon 
cells of the medullary motor nuclei may bring about the syndrome of a gra- 
dually developing bulbar palsy with wasting or atrophy of affected muscles 
The bulbar involvement may follow, accompany or precede muscular atrophy 
of the hands or shoulder-girdle muscles 
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The clinical characteristics arc a wasted, wnnkicd and slirunl cn tongue 
(Fig I3 18 B) with fibrillary twitching^, inability to whistle or purse the lips, 
dribbling of saliva from the open mouth, slurred and often unintelligible speech 
with difficulty in pronouncing labials, dentals and (later) gutturals, difficult 
swallowing, and regurgitation of food or fluids from the nose 

Other causes of lo wer motor neurone type of bulbar palsy jircjnijbar joh^ 
myelitis, acute infecti ve polyneurit is, b otulism When no such cause is appa- 
rent, possibility of myasthenia gravis should be kept m mind 

motor system 

The motor activities of normal man comprise of reflex, automa^ and 
purposive movements Voluntary movement is iniliatcB, at tKcTiighcst IcvcT 
of cerebral fimction (motor cortex), by the desire or will to move The 
pyramidal tract constitutes the chief outgoing efferent path, by which voluntary 
movement, as initiated m the ce rebral cortex, is_ directed l^trap 3 Tamidal 
and cerebellar tract systems also contnbutc to the co-ordinalcd performance 
of voluntary movement Motor dysfunction can also result from in\ohc- 
ment of lower motor neurones, impaired ncuro-muscular transmission or 
diseases of the muscles themselves 

Because of Tciiffiorcement of pyramidal activity by Jhc^cxtrapyram|dal 
pathways, total destruction of the pyramidal trad docs not lead to complete 
paralysis Since the centra Tor innervation of ^malic muscles arc located 
withm the anterior horn cells of^the spina! _^cord, dcs^ction of these cells 
leads to total paralysis of the muscles they supply 

Anatomj Muscle power and voluntao itio\ctncnts depend on nenous impulses, initiated 
in the Betz cells (and probably a vancty of other cells) within the precentral convolution of 
the cerebral cortex, and conducted downwards along the pyramidal or upper motor naironc 
fibres, within the pyramidal tract, and through the inlcmal capsule, midbrain, pons and 
medulla, to terminate in the gre> matter (antenor horn cells and intcmuncial fibres of the 
intermediate zone) of the spinal cord From these lower centres in the cord, a further rclav 
of^bres, the lower motor neurones, take ow the function of conduction of nervous im- 
^scs to the various muscles of the body Whilst the pjTamidal or upper motor neurone 
fibres affect muscles in terms of movements, the lower motor neurone fibres supply groups 
of muscle fibres within individual muscles 

In precentral comolutwn, vanous parts of the body arc represented, in terms of move- 
ments of musc le ffloups, in reverse order, the head and nccITBcThg lower-most and the foot 
and toes upper-most at the vertex The actual order of represented muscle movements is 
from below upwards larynx, pharynx, palate, mandible, tongue, face, neeV, thumb, fingers, 
forearm, arm, trunk, thigh, leg, foot and toes 

The pyramidal tract occupies the posterior j>nc third of the antenor limb, the genu and 
antenor two-thirds of the postenor hm"b of the Internal capsule, the middle thrcc^iftHTof the 
basis peduncuh in the mid brain, and splits into several groups of fibres within the pons, to 
ic^ite agmn into a compact tract within ihe meduUo At the junction of (he medulla and 

pyramidal tract undergoes partial decussation, jinally^to^cnd 
^in c grey matter of the spwol cord Some of the fibres descend uncrossed as the antenor 
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Fig 13 19 Wasting of the right 
deltoid muscle 



Fig 13 21 Bilateral atrophy of 
stcrnomastoids in a case of 
dystrophia myotonica 



Fig 13Jt2 Bilateral winging of 
scapulae in progressive 
muscle wasting 
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Fig, 13 20 Wasting in facio-scapulo 
humeral myopathy 



Fig 13 23 Wasting 
of calf muscles and 
lower thirds of the 
thigh m peroneal mus- 
cular atrophy produc 
mg ‘‘inverted cham- 
pagne bottle” limb 




Fig Kit median nerve paralysis The left index finger fails 

to , . TTie site of injury is indicated by the arro\\ 
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Tig, 13^ Pseudo 
hypertrophy of calf 
muscles and glulci 
m pseudo hypertro 
phic muscular 
dystrophy 



Weakness of chest an 
nW muscles in pseudo hypertro 
eh allows the child t' 

to lift him by putting the hands 
under the armpits 
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corticospinal tract In the brainstem, corticobulbar fibres supply the cranial nerve nuclei 
The faaal nucleus concerned with the lower face, the fifth nerve motor nucleus, the hypo- 
glossal and accessory nucleus receive fibres from the opposite hemisphere only The other 
cranial nerve nuclei are supplied by both hemispheres From the cells of the motor nuclei 
of the bram-stem and antenor horns of the spinal cord, a second relay of fibres, the lower 
motor neurones, take ongin, pass through the antenor roots, spinal or cranial nerves, and 
penphcral nerves, to end m small groups of muscle-fibres within the vanous muscles of the 
body 

SCHEME OF EXAMINATION 

An examination of the motor system implies an mvesbgation of the follow- 
ing motor functions (1) state of nutntion, (2) muscle tone, (3) motor power, 
(4) muscular co-ordmation and (5) involuntary muscle movements 


STATE OF NUTRITION AND WASTING 


The nutritional status of muscles, whether soft, flabby and wasted, normal, 
increased in bulk, should be carefully assessed by inspection and palpation 


The size of a voluntary muscle vanes with age, sex, body build, state of 
nutrition and traimng of the indmdual 


Atrophy As applied to muscles, the term atrophy imphes^a loss of bulk, 
a muscle once large becoming smaller in size (Figs 13 19, 13 20, 13 21, 13 22, 

13 25, 13 24) In determimng the presence of atrophy or wasting, the bulk ^ 
of the muscle is determined by inspection and~palpn.tion, 'and comparison 
made with neighbouring muscles, with the same muscle on the opposite side ^ 
of the body and with general muscular development Minor differences m 
the cncumference of corresponding extremities is not a reliable means of 
determining atrophy, since an asymmetncal development of muscles on the 
two sides, as m the case of the calves, may be present Comparative measure- 
ments ajre of value, however, in determmng the progression of atrophy 


Muscle atrophy is usually due to a lesion of antenor hom cells, nerve root, 
peripheral nerve or muscle itself It has. also been reported with lesions of 
panetaPldbe Disuse atrophy may occur in long standing upper mo^oi;. 
nourone lesions, prolonged immobilisation of a joint as ih plaster casts foUow— 


mg fractures, or diseases of jomts such as tuberculosis and rheumatoid disease- 


Atrophy resulting from disease of the J ower motor n eurone or nerve is 
almost always associated with sig nificant weakn ess of the_ muscle On the' 
other hand, whfen atrophy results from a debihtating.systemic .^disease or 
disease of muscle',' the“ vigour of contraction remains fairly good 


Hypertrophy. An in crease in bulk or siz e of muscle is descril^ as hyper* 
trophy It should be remembered that a muscle oT 'nofmS” size may Appear 
"hypertrophic m the midst of atrophic neighbouring muscles Hypertrophy 
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of muscles ma\ be observed with muscular d}- 5 trophies and polymjositis 
It IS usuaUv b^ observed m the calf muscles and deltoid The muscles 
should be palpated m order to determine their consistency 

It IS rather unfortunate that terms such as “hypertrophy ’’ and “pseudo- 
hvpertrophy” are used to descnbe the neuromuscular disorders Usually 
the term hypertrophy is used when the enlargement is associated with normal 
power and pseudohvpertrophy when it is associated with weal ness Neuro- 
pathological studies have shown that at least in the early stages of muscle 
dystrophv the enlargement of muscle is associated with true increase in the 
diameter of muscle fibres and this all the later stages is indeed responsible 
for the enlargement In the later stages there is replacement of muscle fibres 
by fat and connective tissue and these are then responsible for the enlarged 
appearance Muscle enlargement is a prominent feature of my otonia con- 
genita, hvpertrophy musculosus vera (the e^act chnical status of this disorder 
IS not known), gigantism and acrome^raly It is also a prominent feature m 
the X-hnked muscular dystrophies, the calves being particularly involved 
(Fig. 17 25), (the calf muscle is often of normaTpower till late in the disease), 
other muscles involved being the quadneep s, deltoick andPneeps Carriers 
of X-hnked dystrophy often show muscle enlargemmt (especially calQ It is 
less common m other forms of dystrophy Muscle enlargement has been 
well documented in bemgn forms of spinal_mus^lar atrophv, hmb ^rdlc »" 
muscular dystrophy and rarely in polymyositis 

Loose should CTS. In progresn^e muscular dj3troph\ the child if lifted wTththe examiners 
hands m the axillae, vill tend to shp through the examine^ s hands (Fig. 13.26) ^ 

MUSCLE TONE 

The mild degree of tension or state of continuous muscle contraction, 
found m normal healthy muscle, is referr^ to as muscle tone or tonus The 
tone of a muscle vmies with the needs of the moment and is governed reflexly 
by a vanety of nerve impulses from vanous nerve centres m the brain and 
spmal cord, speaal end organs, sbn’ and“miiiclei ITiese Tni^ulScs exert 
their influence on two sets of opposing mechamsms, the one concerned with 
excitation and the other with the inhibition of tone Normally, these two 
influences are well-balanced, resultmg m normal muscle tone The efiferent 
impulses from these systems reach the an tenor horn cells and their cramal 
homologues, via the pyramidal and exlrapyTamidal tracts, and influence the 
muscles through low frequency asynchronous discharges 

Methods of inrestigatiom Exammation of muscle tone is earned out as 
follows 

(1) Resctance to PAssnx mo\ement The patient is asked to relax com- 
pleteli as far as possible, since ^oluntan- relaxaUon of the part examined 
ts most important- The patient’s attention maj be diicrted dunng the test 
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for this purpose The muscle tone is then assessed in a systematic manner, 
at the jomts of the upper and lower extnmeties, by passive movements The 
resistance offered by the muscles dunng passive handhng or movement re- 
presents the degree of tone The resistance to handling of the limb may be 
normal, increased (hypertoma), decreased (hypotoma) or even absent (atonia) 
The range of movement at a given joint tends to be increased in hypotoma 

Both upper and lower extremities are tested in turn by being moved passively, 
at the vanous joints, through flexion, extension and rotation At each joint, 
the degree or type of resistance to movement and range of movement are 
observed closely 

(2) Inspection and palpation Observation and palpation of superficial 
muscles may give a rough idea of the state of muscle tone Whilst in hyper- 
tonus, the muscle bellies stand out prominently and display increased con- 
vexity, in hypotonus, there is obliteration of contour of superficial muscle 
bellies Direct palpation of a muscle gives an idea of muscle tone at rest 
and is particularly useful in determming mcrease or loss of tone (not detectable 
dunng passive movement of a joint), the muscle bemg either firm to the feel 
and resistant to lateral movement, or soft to palpation and easily displaceable 

(3) Pendulousness On shaking or swinging a normal limb or extremity 
passively, there is a regular pendular movement which dimimshes steadily 
and m an even manner For testmg pendulousness in the upper extrermty, 
the arm of the patient is bnskly flipped away from the body, the speed, range 
and regularity of movement of the arm swing being closely observed In the 
case of the lower extrenuty, the patient is made to sit on the edge of a table 
or bed with the leg hangmg down, the leg is then suddenly jerked upwards 
and dropped and the pendular movements watched Each hmb should be 
tested individually, the range and type of movement bemg compared on the 
two sides 

(4) Abnormal postures Whilst m hypertoma an extremity tends to 
maintain a fixed posture of over-extension or over-flexion, m hypotoma the 
posture of the hmb is usually dictated by the factor of gravity 

In pyramidal rigidity or hypertoma, the posture of the body and hmbs 
depends on the site, nature and degree of lesion In cerebral apoplexy, with 
spastic hemiplegia, the trunk is extended, the arm adducted at the shoulder 
and flexed at the elbow and wnst, and the leg extended at all joints In spinal 
paralysis, the lower extrenuties may be in a state of extension or flexion (para- 
plegia m extension or flexion) In hypertoma of extrapyramidal origin, 
as m Parkinsonism, the entire body is in a state of flexion, the posture being 
diagnostic of the disease In hypotoma, the upper hmb shows extension at 
the elbow, pronation and flexion at the wnst, and hyper-extension of the 
metacarpo-phalangeal joints 
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(5) Postural fixation Normally, the desired posture of a limb can be 
maintained for some length of time without voluntary correction With 
alteration of muscle tone, postural fixation of a limb may become impaired 
It is usually tested by asking the patient to shut his eyes and extend the arms 
honzontally m front A hypotomc arm tends to drop or deviate downwards 
On sharply tapping the out-stretched hand, a hypotonic limb tends to re- 
bound or overshoot its original position and oscillates several times before 
regaining its ongmal posture A normal arm returns promptly to its original 
position without oscillating 

Abnormalities of muscle tone Hypertonia (Hypertonus, rigidity, spas- 
ticity) Increase of tone may be of several types 

Spasticity This is a variety of increased tone, where, as the joint is passively 
flexed or extended, there is mcreased resistance to begin with, but as the move- 
ment IS continued, the resistance disappears suddenly (“clasp-knife” type) 
As a rule, this type of spasticity (“moulding” spasticity), which is typical of a 
pyramidal lesion, is more marked in one direction than in the other (being 
more marked in the flexors of the arm and the extensors of the leg), and more 
marked during a rapid than a slow movement 

Rigidity The resistance to passive movement m this type of hypertonia 
IS equally marked m both agonists and antagonists {plastic or lead pipe type 
of rigidity) This type of rigidity, is a characteristic feature of cxtra^pyramidal 
system disease 


Cog-wheel rigidity In this type the agonists and antagonists contract 
alternately and regularly dunng the movement It is found in extra-pyra- 
midal disease and often when there is associated tremor The phenomenon 
can be demonstrated well if the examiner gnps the fingers of the patient and 
moves the hand to and fro at the wnst joint It is markedly increased if the 
patient is made to clench the opposite fist while the test is performed The 
limb, after being moved from its ongmal attitude, keeps the new position with 
the same degree of resistance to movement as in the ongmal {plasticity^ 

Hysterical rigidity In this type, the resistance to passive movement is 
roughly proportional to the effort made by the examiner to move the limb 
It IS typical of hysteria 


Myotonia This is a state in which there is a prolonged after-contraction 
of the affected muscles which persists after the voluntary movement has ceased 
It is best seen in the flexors of the fingers so that the patient has difficulty in 
relaxing his gnp 


Decorticate and decerebrate rigidity Observation of the posiUon of the 

body in an unconsuous patient may help to localise the lesion within the central 

nervous system Generally disturbances of tone and posture result from 
lesions which produce decortication, i e separation of the motor cortex from 



Fig 13 28 Hyponotia m jr,g i3jo Brudzmski’s neck sign 

amyotonia congenita 


Fig 13 29, see P 476 
Fig 1331, see p 476 



TT n 13 3ZA Trapezuis The patient 
% slugging his shoulders against 
resistance 






V ^ 





Fig 13^^B Trapezius ^ 
patient is bracing the shoulc 
^ backward. 
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the spinal cord, or decerebration in which the cerebrum is separated from the 
brain stem either functionally or anatomically A pamful stimulus is often 
required to elicit the responses 

In decorticate position the posture is that of hemiplegia with flexion of the 
upper limbs and extension of the lower limbs 

In decerebrate rigidity there is extension of all limbs with internal rotation 
of the arms and plantar flexion of the feet 

Gegenhalten This refers to an increase in resistance in response to passive 
movements The patient actively contracts the muscle concerned and prevents 
Its passive extension by the exammer This may be observed m diffuse frontal 
lobe disease and lesions of the basal ganglia 

Scarf sign In lower motor neurone disease with marked hypotonia, it may be possible 
to pull each forearm towards the opposite shoulder and almost wrap them around the neck 
like a scarf 

Hypotonia (Hypotonous, fiaccidity) A diminution of muscle tone is 
characterized by a decreased, resistance of the limb to passive movement 
as well as an increased range of movement It is observed in lower motor 
neurone lesions, in cerebellar diseases, in amyotoma congemta, myopathy, 
m upper motor neurone lesions during the stage of “neuronal shock”, and m 
some extra-pyramidal disorders like “limp” chorea (Fig 13 27, 13 28) 

Tests for rigidity m meningitis The following signs are of diagnostic value 
in suspected cases of meningitis or meningeal imtation (memngism) 

Neck rigidity Resistance to passive flexion of the head is an early sign 
of memngitis Resistance due to spasm of the extensor muscles of the neck 
prevents effective flexion, when the exarmner after putting his hand underneath 
the patient’s occiput tries to approximate the chin to the chest 

Kernig’s sign The patient’s hip being flexed, the exarmner attempts to 
extend the knee as far as possible without producmg appreciable pain Nor- 
mally, the knee can be extended so that the angle between the postenor surface 
of the thigh and leg is about 1 35° or 1 J right angles With a positive Kermg’s 
sign (Fig 13 29), extension of the knee is limited by spsm of the hamstring- 
muscles and pam arises as the result of the stretching of the spmal nerve- 
roots of the lower hmb, the lower end of the subarachnoid space of the spinal 
cord being distended and spinal meninges inflamed 

Brudzinski’s signs These signs are also found in memngitis, but much 
less frequently than Kermg’s sign In Brudzmski’s neck sign, there is flexion 
of the hips and knees on flexing the neck or tummg it to one side (Fig 13 30), 
whilst in the leg sign, on flexing one lower extremity, the opposite hmb flexes 
automatically 

In young children too much significance should not be attached to the 
absence of Kemig’s or Brudzmski’s sign 
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Normally, the straight leg can be lifted to an angle of 65° to 90° with the 
honzontal, the distance dependmg on the tightness of the hamstnng muscles 
Lasegue’s sign is said to be positive when limitation of movement and pain 
are present before the leg can be elevated to the normal extent The result 
of the test can be indicated by denoting the angle at which pain is felt Thus 
SLR + 50° means that pain is first elicited when the extended leg is bemg 
flexed at the hip joint to the extent of about 50° 

In acute low back pain and sciatica, S L R may be 5° to 10° positive, with 
rest and treatment the angle gradually increases Contracture of reflex ongin 
and pam of radicular origin are responsible for a positive Lasegue’s sign 

When the leg is flexed to the extent when pain begins, dorsiflexion of the 
foot mcreases the pull on the sciatic nerve without altenng the tension of the 
hamstrings and this increases sciatic pain but not pain from other causes 

Reversed Lasegue’s sign refers to pain with hyperextension of the hip joint 
m high lumbar disc lesions Eventually in such a case, a crossed Lasegue 
sign 1 e pain down the back of one leg when the opposite leg is passively 
elevated is elicited 

Kermg’s sign supphes the same information as S L R However, since 
It is a classical sign for the diagnosis of memngitis, it continues to be mentioned 
and used 

Tripod sign Another method of demonstrating resistance to spinal flexion is to ask 
the patient to carry out active movements which normally involve flexion of the spine such 
as sittmg up m bed The patient tncs to sit up by supportmg himself with his hands placed 
far behind him m the bed to take the weight off the spine and prevent its flexion This sign 
IS frequently seen m the early stage of poliomyelitis The child may also be asked to approx- 
imate his chin to his bent knees, this he fails to do 

Myotonic reactions In certain types of neuromuscular disorders, contraction of an 
mvolved muscle or muscles may persist for some time after its voluntary contraction has 
ceased To dcst for myotonia, the patient is asked to clasp the examiner’s hand strongly 
but momentanly (as in a handshake) A persistence of contraction of the flexor muscles of 
the fingers makes it difficult for the patient to release his gnp 

Percussion myotonia A persistent localized muscle contraction after a sharp tap with 
a percussion hammer is referred to as percussion myotonia A charactenstic depression of 
the deltoid muscle, as the result of persistent muscle fibre contraction, can be induced by 
sharply tapping the deltoid on one or other side A similar tap over the thenar eminence 
of the hand may result m a quick but prolonged muscle contraction resulting m apposition 
of the thumb The sign is a charactenstic feature of myotonia dystrophica 

Myoidema (Myotatic imtability) At times a localized “hillock-like” bulging of a super- 
ficial muscle such as the pectoral muscle may anse temporarily, at the site of percussion 
Such a condition is suggestive of malnutntion, general debility or myxoedema, but may occur 
in perfectly normal mdividuals 
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MOTOR (OR MUSCLE) POWER 

Tests of function There are two mam methods of investigating muscle 
power 

(1) The patient tries to move the muscle, under investigation, against 
resistance offered by the exammer (active method) 

(2) The muscle to be tested is put m its final position at the end of its range 
of acUon, and the patient asked to hold the muscle in that position, while 
an effort is made by the examiner to move it For instance, to test the dorsi- 
flexors of the ankle, the joint is passnely dorsiflexed and the patient asked 
to retain this position, whilst the exammer makes an effort to plantar flex 
the joint This method is frequently easier to cany out m patients unable 
to imderstand properly orders given dunng examination. It is easier to put 
a hmb in a certain position and ask the patient to bold it 

Gradation of muscle power- For recordmg the pow^r of contraction 
of each muscle, the following system of gradation is internationally used 

0— No contraction 

1 — Fhcker or trace of contraction 

2 — ^Active movement with gravity eliminated 

3 — Active movement against gravity 

4 — ^Active movement against gravity and moderate resistance 

5 — Acti\e movement against gravity and full resistance (Normal power) 

It IS also advisable to feel or palpate the contraction of the muscle, when- 
cvtT accessible The nature and object of exammation must be explained 
to the patient first m order to secure his co-operation 

Tests of function for indmdnal muscles For diagnosis, it is essential to 
have a knowledge of (1) the innervation, (2) mode of action and (3) method of 
testing of each indi\idual muscle of the body 

Trapezius (Accessory nerve, C3, C4) 

Action Adduction of scapula with elevation of its vertebral border 

Tests (1) Upper portion The patient is asked to elevate his shoulder 
against resistance (Fig 13 32A) (2) Middle portion The patient is asked to 

brace the shoulder backward (Fig 13 32B) Adduction of the arm against 
resistance tends to mtensify the winging of the scapula- 

Rhomboids (Nerve to rhomboids, C 5) 

Action Retraction (adduction) of scapula and deviation of its vertebral 
border 

Test With hand on hip, and arm held backwards and medially, the patient 
attempts to brace his shoulder backward against resistance, or the examiner 
attempts to force the elbow laterally and forward, observing and palpating 
the muscle belhes medial to the scapula (Fig 13 33) 





Fig 1333 Rhomboids Hand 
on hip the patient tries to 
force his elbow backwards 



Fig 1335 Supraspinatus The 
patient is trying to abduct the 
arm against resistance 



Fig 1337A Pectoralis major, clavi- 
cular part The patient raises the 
arm forward above the horizontal 
and IS trying to adduct it against 
resistance 


Fig 1334 Serratus anterior 
The patient pushes his arms 
forward against some immova- 
ble object 



Fig 1336 Infraspinatus With 
the flexed elbow kept to the 
s»de the patient attempts to 
turn the forearm backwards 
against resistance 
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Fig. 1337B Pectoralis major, sternal part The p'' 
raises the arm to below the horizontal and is try 
to adduct it against resistance 
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Serratus anterior (Nerve to serratus anterior, C5, C6, Cl) 

Action Lateral and forward movement of scapula, with its close approx- 
imation to the thorax Assistance m upward rotation of the scapula 

Test Forward thrust or pressure either against the wall or against resist- 
ance offered by the examiner (Fig 13 34) In paralysis, the entire scapula, 
particularly its infenor angle, shifts backward and away from the thorax, 
producing a charactenstic winging effect 

SUPRASPINATUS (Suprascapular nerve, C5, C6) 

Action Imtiation of abduction of the arm from the side of the body 

Test Abduction of the arm against resistance The muscle belly can be 
felt and sometimes seen (Fig 13 35) 

Infraspinatus (Suprascapular nerve, C5, C6) 

Action Lateral or external rotation of the arm at the shoulder joint 

Test With the elbow kept to the side and flexed to 90° , the patient tnes 
to carry the flexed forearm backward against resistance, or the patient resists 
the examiner’s attempt to push the hand medially towards the abdomen (Fig 
13 36) 

Pectoralis major (Clavicular part lateral pectoral nerve, C 5, C6, 
Sternal part medial pectoral nerve, C6, C7, C8, T 1) 

Action Adduction and medial rotation of arm 

Tests (a) Clavicular part The arm is raised forwards above the hon- 
zontal level and adduction earned out against resistance The clavicular part 
of the muscle can be seen and felt (Fig 13 37A) (b) Sternal part The 

patient raises the arm to a level below the horizontal and then tnes to adduct 
it against resistance offered by the exammer (Fig 13 37B) 

Lattisimus dorsi (Nerve to lattisimus dorsi, C6, Cl, C 8) 


Action Adduction, extension and rne^ ^al ro tation of arm 

Tests (a) With the arm adducted to honzontal, the patient tries to carry 
the arm downwards and backwards, against resistance applied under the 
elbow TEel5uscle~cann5e~'seen arid palpated m and below the posterior 
axillary foW_(Fig 13 38 A) (b) A brisk contraction of the muscle belhes 
canTbiTfelt at the infenor angle of the scapula on asking the patient to cough 
(Fig 13 38B) 

Deltoid (Circumflex nerve, C 5, C 6) 

Action Abduction of arm. Flexion and medial rotation of arm (ante- 
nor fibres), extension and lateral rotation of arm (postenor fibres) 

Test The arm is held m abduction, almost horizontally An effort, is 
made to depress the elbow whilst the patient ofiers resistance (Fig 13 39) 

Biceps (Musculo-cutaneous nerve, C 5, C 6) 
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F)g 13 43 Extensor carpi radialis Fig 1344 The patient ex- 

longus With the firgers extended tends the arm by the side and 

the patient is trying to extend the resists the examiners attempt 

wrist to the radial side against to pronote the hand 

rcsfstance 



Fig 13 45 Extensor djgitorum The 
txaminer attempts to flex the 
patients extended fingers at the 
metacarpophalangeal )omts 



Fig 13 47 Abductor polhcjs longus 
Tlie patient attempts to maintain h\s 
thumb in abduction against the 
examiners resistance 



Fig 13 46 Extensor carpi ulnaris The 
patient is trying to extend the wnst 
joint to the ulnar side against 
resistance 



Fig 13 48 Extensor pollicis 
brevis The patient is resisting 
an attempt to flex the thumb 
at the metacarpophalangeal 
joint 
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IS asked to abduct the thiunb against resistance, in a plane at right angles to 
the palm (Fig 13 47) 

Extensor pollicis brevis (Radial nerve, C7, C8) 

Action Extension of proximal phalanx of the thumb 

Test The metacarpal of the thumb being stabilized, the patient tnes to 
extend the proximal phalanx against resistance (Fig 13 48) The distal 
phalanx is kept in flexion, to rmmmize the action of extensor pollicis longus 

Extensor pomas longus (Radial nerve. Cl, C8) 

Action Adduction of the metacarpal of thumb and extension of distal 
phalanx of the thumb 

Test Extension of distal phalanx against resistance (Fig 13 49) A 
classical feature of radial nerve paralysis is wrist drop Extension of the fingers 
at the interphalangeal joints can still be earned out, but extension of thumb 
IS lost 

Pronator teres (Median nerve, C6, Cl) 

Action Pronation of forearm 

Test The elbow is held by the side of the trunk and the forearm flexed 
at right angles Starting from a position of shght supination, patient either 
resists attempt to supinate the forearm, or tnes to pronate the forearm 
against resistance (Fig 13 50) 

Flexor carpi radiaus (Median nerve, C 6 , Cl, C 8) 

Action Palmar flexion of hand at wnst, with radial deviation 
Test Flexion of wrist radially against resistance, with the fingers kept 
relaxed (Fig 13 51) 

Flexor digitorum sublimis (Median nerve, Cl, C8, T 1) 

Action Flexion of middle phalanges of the fingers 

Test With the proximal phalanx fixed, the patient resists attempt to 
straighten the finger at its proximal interphalangeal joint (Fig 13 52) 

Flexor digitorum profundus (Radial portion median nerve, C 8, Tl, 
Ulnar portion iflnar nerve C 7, C 8, T 1) 

Action Flexion of distal phalanges of fingers 

Test With the proximal and middle phalanges fixed in extension, the patient 
tries to flex the distal phalanx or resists attempt to extend the distal phalanx 
(Fig 13 53) - 

Flexor polucis longus (Median nerve, C8, T 1) 

Action Flexion of the distal phalanx of the thumb 
Test The patient attempts to flex the terminal phalanx of the thumb against 
resistance, wMst the proximal phalanx is fixed (Fig 13 54) 


31 
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Abductor pollicis brevis (Median nerve, C 8, T 1) 

Action Palmar abduction of thumb 

Test Abduction of the thumb against resistance perpendicular to the 
plane of the palm The paUent’s thumb is so placed that the nail is in a 
plane at right angles to the palm, with a fountain pen between thumb and 
palm (Fig 13 55A) The paUent tries against resistance to bring tlic edge 
of the thumb to a point vertically above its original position (Fig 13 55B) 

Opponens POLuas (Median nerve, C 8, T 1) 

Action Movement of the metacarpal of the thumb across the palm 

Test Attempt to touch, against resistance, the tip of the little finger to 
the thumb, the thumb nail remaimng in a plane parallel to the palm (Fig 
13 56) 

A complete median nerve palsy produces the ape (simian) hand with the 
thumb tending to he in the same plane as the palm and atrophy of the thenar 
muscles Inability to flex the distal phalanx of the thumb and index finger is 
tested by the patient trying to make a fist The index finger sticks out as 
though m the act of pointing (See Fig 13 78) 

Lumbrical-interosseous muscles (Median and Ulnar nerves, C 8, T 1) 

Action Extension of the mterphalangeal joints and flexion of the meta- 
carpophalangeal joints 

Test With the metacarpophalangeal joint hyper-extended and fixed, 
the patient tries to extend the mterphalangeal joint against resistance (Fig 
13 57) Each finger should be tested s6paratcly 

Flexor carpi ulnaris (Ulnar nerve, C7, C8) 

Action Flexion and ulnar deviation of hand 

Test With the hand flat on the table, palm upwards (Fig 13 58A), the 
patient tnes to abduct the little finger strongly (Fig 13 58B) The tendon of 
the flexor carpi ulnans can be seen as the muscle comes into action (to fix 
the point of origin of abductor digiti mimmi) 

Flexor digitorum profundus (Ulnar portion, ulnar nerve, C 8,T) 

Action Flexion of distal phalanges of fingers 

Test The patient resists an attempt to extend the little finger at the 
distal mterphalangeal joint, while the middle phalanx is fixed (Fig 13 59) 

Abductor digiti minimi (Ulnar nerve, C 8, T 1) 

Action Abduction of the little finger 

Test With the hand flat on the table, abducUon of the little finger is earned 
out against resistance (Fig 13 60) 









Fig 13 56 Opponens pollicis The 
patient attempts to touch the little 
finger with the thumb against 
resistance 
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Fig 13 58A Flexor carpi ulnaris The pati- 
ent’s hand is kept flat on the table with 
palm upwards 
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Fig 13 57 Lumbncal interosseous 
muscles With the metacarpophalan- 
geal joint hyperextended and fixed, 
the patient is trying to extend the 
distal interphalangeal joint against 
resistance 




Fig 13 58B The patient attempts to abduct 
the little finger 





I ig, 13 60 Abauclor digiti niinimi With 
back of ihc hand placed flat on the 
ubic the patient tries to abduct the little 
hngtr against rcs^lancc 
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( mnis to make 
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rig 13 62 First dorsal interosseous 
muscle With the hand placed flat on 
the table the patient attempts to 
abduct the index finger against 
resistance 














Ptr^t palmar interosseous muscle. 
With the palm placed flat on the table the 
patient B trying against resistance to bnnt 
the abducted index finger tow’ards the 
median line. 


^ ‘ jv^uor polhcis The patient 
iioid against resistance a piece 
octween the thumb and the palmar 
aspects of the forefinger 
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Opponens DiGm MINIMI (Ulnar nerve, C 8, T 1) 

Action Opposition of little finger towards thumb 

Test Attempt to cup the palm and carry the fifth finger m front of the others 
(Fig 13 61) 

INTEROSSEI MUSCLES (Ulnar nerve, C 8, T 1) 

(1) Dorsal mterossei Action Abduction of the index, rmddle and ring 
fingers away from the midline of the middle finger Double action on the 
middle finger, both radial and ulnar abduction, radial abduction of the 
index finger, ulnar abduction of the ring finger 

Test To test the first dorsal interosseous muscle, with the fingers and palm 
flat on the table, the patient tnes against resistance to abduct the index finger 
(Fig 13 62) 

(2) Palmar mterossei Action Adduction of the index, rmg and little 
fingers towards the middle finger 

Test Adduction of individual fingers against resistance with the fingers 
extended and kept flat on the table To test the first palmar interosseous 
muscle, the patient tnes against resistance to bring the abducted index finger 
towards the median line (Fig 13 63) Adduction can be tested by retaining 
a strip of stiff paper between the fingers, as attempt is made to withdraw it 

Adductor follicis (Ulnar nerve, C 8, T 1) 

Action Adduction of metacarpal of thumb 

Test Retention of stnp of paper between the thumb and palm against 
resistance, the thumb lying along the palmar aspect of the index finger and its 
nail in a plane at right angles to the pahn (Fig 13 64) 

FormenVs sign In case of suspected ulnar palsy, the patient is asked to 
hold a piece of cardboard firmly with the thumb and index finger of each hand 
and then pull vigorously If flexion of the terminal phalanx of the thumb 
occurs on one side, the test is positive and indicates paralysis of ulnar nerve 
on that side 

Abdominal muscles (Upper T 6 to T9, Lower T 10 to L 1) 

Action Abdominal compression 

Test The patient, lying down, tries to flex the neck against resistance 
applied to the forehead Contraction of the abdominal muscles can be seen 
and felt If there is weakness of the lower abdominal muscles, the umbihcus 
will be seen to move upwards 
Extensors of back 

Test The patient lies prone, with hands clasped over buttocks, and attempts 
to elevate head and shoulders above the bed whilst the examiner holds the 
legs down 
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Iliopsoas (Femoral nerve, and LI, L2, L3) 

Action Flexion of the thigh at hip-joint s I ^ . 

Test With the knee flexed and leg supported by the ^examiner, the thigh ^ 
IS sufficiently flexed as to make the angle between it and the truiA a^^ght^ 
angle The patient now tries to flex the hip-joint against ^sist^ce ^^ig ; 
13 65) ' ' 

Sartorius (Femoral nerve, L2, L3) > > , j, 

Action Flexion of the knee jomt ^ 4)# . ", 

Test With the thigh laterally rotated, the. patient] tries 'to 1 flex- the inee 
against resistance The muscle belly can be felt and sometime seen (Fig 
15 66) t . 


Quadriceps femoris (Femoral nerve, L 2, L 3, L 4) ' ' ' ’ ‘ ' 

Action Extension of leg at knee _ ^ 

Test The patient tnes to extend the lower leg against rcsistance'(Fjg 13 67) 

Gluteus maxmus (Inferior gluteal nerve, L5,,,S 1, S2) ^ ^ ^ ^ 

Action Extension of thigh at hip and lateral^rotation of thi^. - 

Test The patient hes on his face and attempts*^ to lift the knee off the b«^ 
against resistance The musde can be palpated and seen (Fig.' 13 68)’ ' 
Adductors of thigh (Obturator nerve, L2, L3 (Part of adductor magnus 
is supplied by the sciatic nerve) , i >0 * 

Action Adduction of thigh (pnnapally) ' , i J,'' . 


Test The pabent holds the knees together 'while the examiner tnes to 
separate them, or the patient hes down with the l6g extended' and tnes to 
adduct It against resistance (Fig. 13 69) i v < ' ' Tv 


Abductors of thigh (Gluteus medius, gluteus minimus and tensor fasaa 
lata) (Supenor gluteal nerve, L4, L5, S 1) ' ' ' 

^ O C U*' 

Action Abduction of the thigh (^Vlth internal rotation) , 

Test The patient lies on his back with the kn« extendi and tnes to 

liTrtVk Qrrofnr.^ 1 n rr A\ ^ .-Jl- lliii' 


abduct the hmb against resistance (Fig 13 70) 
felt and sometimes seen 


The muscle bellies can be 


I b. 




Medial rotators of thigh (Same as abductors) ^ ^ ^ 

Test The patient hes on his face with the, knee flexed at nght angles and 
tnes to carry the foot laterally against resistance 13 71) 

^ r W 


Lateral rotators of thigh (Gluteus maximus, obturator mtemus, quadratus 
femons and gamelli), (L4, L5, S 1, S2). , , 

^ right' angle, the patient tnes to rotate the 
taiga laterally agamst an attempt by the examiner to rotate it meff " 




Fig 13 65 Jhopsoas The patient Iving on 
his back attempts to flex his thigh against 
resistance 


Fig 13 66 Sartonus The patient lies < 
his back with the hip laterally rotated ai 
IS trying to flex the knee against 
resistance 



Fig 13 67 Quadriceps femons The patient lying on his back 
attempts to extend the knee against resistance 



Fig 1368 Gluteus maximus The patient lies on his face and 
attempts to lift the knee off the bed against resistance 
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mius The patient lies oi 
the face and is attemp 
ting to plantar-fle\ the 
ankle joint against 
resistance 











Fig 13 74 Tibiahs posterior The patient plantar- 
jfiexes tlie foot slightly and then tries to imert it 
against resistance 


Fig 13 75 Tibmlis anterior The patient is trying to 
dorsiflex the ankle against resistance 


Fig 13 76 Long-flexors 
of foot The patient 
attempts to flex the ter- 
minal phalanges of the 
toes against resistance 




Fig 13 77 Extensor digitorum longus 
The patient flexes the terminal 
phalanges of the toes against 
resistance 


Fig 13 78 Extensor hallucis longus 
The patient attempts to dorsifiex the 
great toe against resistance 






foot of ,L„ 
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Hamstrings (Sciatic nerve, L4, L5, SI, S2) 

Action Flexion of leg at knee 

Test The patient lies on his face and tnes to flex the knee against resist- 
ance The tendons of the biceps laterally (Fig 13 72 A) and the semitendi- 
nosus medially (Fig 13 72B) can be felt and seen Or the patient may he 
prone with the knee partly flexed and try to flex it further against resistance 

Gastrocnemius (Medial pophteal nerve, S 1, S2) ‘ 

Action Plantar flexion of foot 

Test Plantar flexion of foot against resistance (Fig 13 73) 

Tibialis posterior (Sciatic nerve, L4, L5) 

Action Inversion of foot 

Test The patient lies on his back and tries to invert the plantar-flexed 
foot kgainst resistance (Fig 13 74) 

Tibialis anterior (Lateral pophteal nerve, L4, L5) 

Action Dorsiflexion and mversion of foot 

Test Dorsiflexion of foot against resistance apphed to the dorsum of 
foot (Fig 13 75) 

Long flexors of foot (Flexor digitorum longus, flexor hallucis longus 
Medial pophteal nerve, S 1, S 2) 

Action Plantar flexion of the toes, especially at terminal interphalangeal 
joints 

Test Plantar flexion of distal joints of the toes against slight resistance 
(Fig 13 76) ^ ^ 

Extensor digitorum longus (Lat pophteal nerve, L5, SI) 

Action Dorsiflexion of toes 

Test Dorsiflexion of toes against resistance (Fig 13 77) 

Extensor hallucis longus (Lat pophteal nerve, L 5, S 1) 

Action Extension of great toe 

Test Dorsiflexion of great toe against resistance, the foot being kept m a 
neutral position (Fig 13 78) 

Extensor digitorum brevis (Lat popliteal nerve, S 1) 

Action Dorsiflexion of the toes 

Test Dorsiflexion of great toe agamst resistance (Fig 13 79) 

Peroneus longus and brevis (Lateral pophteal nerve, L5, SI) 

Action Eversion of foot, kept in plantar-flexed position, agamst resistance 
applied to lateral border of foot (Fig 13 80) 
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Small (intrinsic) muscles of foot (Medial popliteal nen-e, SI, S 2) 

Action Famung out and bunging togetheFof the toes and flexion of prox- 
imal phalanges of the toes 

Test Attempt at “cupping” of the sole of the foot (Fig 13 81) 

Since the testing of individual muscles is time consuming and unnecessary 
in every neurological patient, it is easier to think in terms of movements and 
not individual muscles and a selected group of muscles may be tested the 
rhomboids, deltoids, flexors and extensors of the elbow, vvnst and fingers, 
the interossei, and then the abdominal muscles This is followed by exami- 
nation of flexors of the hip, quadneeps, dorsiflexors and plantarflexors of 
the foot, and flexors and extensors of the toes The extensors of the hip and 
flexors of the knee are then tested by making the patient lie in a prone position 

Motor weakness or paralysis Investigation of vanous muscles and muscle 
groups for motor power may bnng to light complete or partial loss of power 
in some part or other of the body Partial loss of muscle power or muscle 
w eakness is desenbed as paresis and complete or total loss of pow cr is labelled 
paralysis However, the term paralysis is often used to signify partial as well 
as complete palsy Paralysis should be considered apart from the state of 
general weakness or debihly 

Paral>'sis can result from a lesion m any part of the motor system from the 
precentral convolution in the cerebral cortex to the muscle Loss of muscle 
power need not be m terms of an entire limb or side of body, but may aflfect 
smgle muscle groups or individual muscles, dependmg on the site and size of 
the causative lesion The diagnostic consideration of paralysis can he simpli- 
fied by the following subdivisions which relate to the location and distnbution 
of weakness 

Monoplegia One hmb, either low er (crural monoplegia) or upper (brachial 
monoplegia), weak or paralyzed 

Hemiplegia This is the most commonly occurnng paralysis and refers 
to loss of strength on one side of the body, mcluding often the face 

Paraplegia Symmetneal paralysis of both lower extremities mostly due 
to disease of the spinal cord. A paraplegia may be paraplegia in extension 
if the transverse lesion involves the pyramidal tract, paraplegia in flexion 
IS indicative of a more severe lesion due to both pyramidal and extrapyramidal 
mvolvement 

Quadriplegia or tetraplegia This term signifies weakness of all four 
extremities due to a severe or long standmg afiection 

Diplegia A paralysis of any tw'o extremities, usuaUy both legs, is referred 
to as diplegia. By convention diplegia is cerebral in ongin 
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It should be remembered that the terms diplegia, hemiplegia, paraplegia, 
etc are all used in relation to pyranudal damage and, strictly speaking, not 
for lower motor neurone damage 

Isolated paralysis This indicates weakness localized to one or more 
muscle groups 


COORDINATION / 


The harmomous activity and correct sequence of action of appropriate 
muscles, inherent in a normal movement or reaction, are collectively referred 
to as coordmation Lack of coordination of muscles is refer red to as mco- 
ordmation, ataxia or asynergia 


The coordination of bodily musculature depends on thre^nncipal systems, 
viz , (1) the afferent system, subserving postural sense, (2) the vestibular 
system, onentating the position of body in space , and (3) the cerebellar sy stem, 
which maintains a smooth and balanced flow of impulses to the muscles 
A lesion in any of these systems will give nse to imperfect coord ination or 
incoordination It should be remembered, however, that a retardation or 
weakness of movement from pyranudal or extrapyranudal disturbance may 
render coordination difficult 


Tests of function The following tests are recommended for the investi- 
gation of muscle coordination in different parts of the body 

Upper extrem ity (a) Outstretched arms test As a preliminary obser- 
vation or screening test, ask the patient to hold the outstretched arms, with 
wnsts shghtly dorsiflexed, in front of him Observe (i) if patient has any 
difficulty m maintaimng the position A drift of the affected arm (with at 
tunes a mild dnftng apart of the affected fingers) suggests an early pyramidal 
tract motor defect (u) Ask the patient to close his eyes and observe if the 
hands remain level In cerebellar disease one hand may nse up and oscillate 
(ill) Tap each arm sharply If it tends to fall it s uggests hypotoma of cerebellar 
diseas e, d efective sensation or weakness In cerebellar disease the arm on the 
affected side tends to oscillate a nd returns to its original position after several 
bounces 


(b) Finger-nose test The patient is asked to fully extend and abduct the 
arm ahd then touch the tip of his nose with the fore-finger, the hand being in 
the nud-prone position as the index finger approaches the nose The test is 
repeated with the eyes closed Observe if the finger accurately touches the 
tip of the nose and if there is any tremor Abnormahties (i) In cerebellar 
diseas e, the finger moves to the nose in a wavering but not jerkyffashion and 
IS brought to touch the nose fairly accurately at the end With intention 
tremor with which it may be confused, on the other hand, a side-to-side 
oscillation develops as the finger approaches the nose (ii) In postural ataxia. 
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With eyes open, the movement tends to be smooth but the finger hesitates 
before finally touching the nose With eyes closed, the finger cannot find the 
nose and touches some part of the face first and the finger is then dragged 
along the face to the nose 

fc) Nose-fiitger-nose test The patient places the tip of the index finger on 
his own nose, then reaches to touch the tip of the examiner’s finger, and again 
touches the tip of his own nose The test should be repeated at different 
speeds, the examiner holding his finger m a different position for each move- 
ment 

(A) Fmgerio finger test The patient is asked to bnng his arms to the sides 
and then bnng the tips of the index fingers together through a forward arc 

(e) Fmger-tlnmib test (Thumb tap test) The patient is asked to approx- 
imate the tip of the index finger to the top of the thumb of the same hand in 
rapid succession The normal patient will move the other digits as the finger 
taps, but there will be no movement at the wnst, elbow, or shoulder 

(f) Pronation-supination test The patient is asked to sit up and pat his 
knee alternately with the palm and dorsum of one hand The test is then 
repeated on the other side and finally on both sides simultaneously 

(g) Pointing and past pointing te st It is useful especially for testing dis- 

t urbance of vestibular mechamsm The patient is asked to move the Ibrward- 
extended arm with the mdex finger pointing upward, to the vertical position 
and bnng it directly down and touch the examiner’s index finger which is held 
at the point where the patient began the movement After this is done a 
few times with the eyes open, the patient is asked to close his eyes and repeat 
the movement In vestibular disea se, the patient will past-point with both 
hands m the direction of the involved side In unilateral cerebellar disease, 
the patient past-points toward the side of the lesion, but only with the ipsi- 
lateral arm , 


(h) Threading a needle In the case of a female patient, it is worthwhile asking her to 
thread a needle 

0) Buttoning and Unbuttoning test The patient is asked to button his coat or shirt and 
then unbutton it The test may be repeated once or twice, if required 

0) Writing test The patient is asked to write his name and address on a piece of paper 
with a pencil 

(k) Drinhng test The patient is asked to lift a glass, filled to the bnm with water, from 

the table to his lips for drinking yg 

(l) Stopping at fixed points on a straight line Another test for dysmetna consists in having 

e patiMt stopping at fixed points on a draivn straight line. He may have difficulty in start- 
ing at liK comet point and may either stop before he reaches the second point or ov-ershoot 
Inc niJirK 


oihTr fiog«s of the 

9tncr In cerebellar disease the tap becomes a rotatory stroking moi’ement 
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Lower extremity (a) Screening tes t Wngglmg of the toes corresponds 
to the outstretched arms test, and inability to wnggle the toes is likewise 
a sign of cerebrospinal dysfunctio n For examining the lower extremities 
for drift, the patient is made to he face down and the legs flexed at the knee 
at about 45° 

(b) Finser-toe test The recumbent patient is asked to touch the exarmner’s 
finger, held about 2 feet away, with the big toe After the finger has been 
touched. It IS moved to another position and the patient asked to once agam 
push the exammer’s finger with his toe Normally the patient will be able to 
do this with only a sli ght bounce a t the end of the movement 

(c) Heel-knee te st The patient is asked to touch his knee with the heel of 
the other leg, and then slide the heel down the shm and dorsum towards 
the big toe, without pemuttmg t he heel to slide ofT the leg The foot should 
not be rubbed up and down the sham The patient may then be asked to slide 
the heel back up the leg, if so desired In cerebellar disease, the heel is carried 
up to overshoot the knee As the heel is earned downward, if begins to exe- 
cute a n actionTremo r The patient with posterior column disease may likewise 
rmss th e knee because of the inability to re cognize position in space, when 
he moves the heel down the shin, the heel tends to fall to one or other side 
or may shde oflf the leg entirely 

(d) Writing in the air The patient may be asked to wnte out simple figures, 
such as the figure 8 in the air with the foot, the eyes bemg kept shut____ 

( e) Romherg'‘s test The patient stands with his feet close together and eyes 
open" After he has' assumed a stable position he is asked to close his eyes 
When the sign is positive, the patient begms to sway and may even fall over 
i f not supported In early cases, the patient may be asked to stand on the 
tips of his toes with knees semiflexed, and then ordered to shut the eyes Rom- 
bergism is characteristic of p roprioceptive deficiency a nd occurs in tabes dor - 
sa^ subacute combined degeneration, senso ry polyneuropathies an d~po sterio r 
co rd compression at a tugU level ITis also present in l abynnthine disorders 

It should be remembered that slight swaying with the eyes closed is normal 

"■n 

Special tests for cerebellar incoordination 

(1) Dysmetria Inabihty to stop an intended movement at the correct 
time and place with resultant overshooting is referred to as dysmetna It is 
best revealed by the finger-nose tes t The finger is pushed beyondTThe nose 
to the cheek, or strikes the nose with force At times, the patient may attempt 
to correct his defect by arrestmg suddenly the movement of his finger before 
It reaches the nose, and then complete the movement by slowly bnngmg the 
finger to the tip of the nose 

(2) Dysdiadokokinesia The abihty to carry out rapid pronation and supi- 
natibn of the forearm (adiadokokmesia) on each side is tested m turn In 
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cerebellar disease, this movement is earned out slowly, and somewhat irre- 
gularly or clumsily (dysdiadokokinesia) Other tests for the same phenome- 
non include a rapid opening and closmg of the fist, repeated tapping of the 
foot on the floor, and touching the tip of each finger to the thumb 

(3) Rebound phenomenon The patient flexes his arm at the elbow and is 
asked to puD the forearm towards the shoulder agamst resistance The exa- 
nuner then suddenly releases the resistance In cerebellar disease, the patient’s 
hand flies up with considerable force and may strike the face Normally, 
such a movement is arrested almost immediately with or without a recoil 

(4) Pointing test The patient is asked to touch with his index finger the 
examiner’s finger held in front of him He then closes his eyes, drops his 
hand and arm, and agam tries to bring back his index finger to the examiner’s 
finger which is held in position In vestibular involvement , the patient will 
constantly deviate (past-point), with both hands, in the direction of the side 
of involvement In umlateral cerebellar disease, the patient past-points 
towards the side of the lesion, with the arm on the side of affection but not 
with the contra-lateral arm This is a test of vestibular function rather than 
of pure cerebellar tract disease 

(5) Walking along a straight line In a one-sided cerebellar lesion, the patient, 
dunng this test, tends to deviate towards the affected side 

(6) Decomposition of movement Instead of carrying out a single well- 
defined movement wtb a hmb, the movement is irregularly split-up or dis- 
organized into a succession of movements, such as flexion and extension at the 
vanous joints 


INVOLUNTARY MOVEMENTS 

In health, the body and limbs are at rest, there being no movements except 
when voluntarily induced Involuntary movements, which may occur dunng 
consciousness or unconsciousness, are abnormal and indicative of disease 

Abnormal mvoluntary movements are a conspicuous feature of certain neuro- 
logical diseases, and a correct clmical diagnosis may depend on a careful 
study of such movements Lesions affecting penpheral nerves, spinal cord 
and vanous centres of the brain-stem, all have /their own charactenstic forms 
of involuntary motor activity It should be remembered, however, that in- 
voluntary movements are merely symptoms, and as such may occur in a vanety 
of different diseases Hence, in addition to determinmg the exact nature of 
the mvoluntary movement, all climcal data relevant to the case, such as the 

onset, course, and existence of associated features, should be carefully con- 
sidered 

Since nonnal control of muscle activity imphes both, the power of muscle 
re axation as well as that of contraction, in most cases of involuntary move- 
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ment the abnormal mvolxmtary motor activity has to be regarded as a “release” 
phenomenon resulting from loss of inhibitory control of a “higher” controlling 
centre All involuntary movements with the exception of tics and habit spasms 
are indicative of disease The features to be observed in connection with 
the involuntary movement are situation, muscle groups mvolved, character, 
whether at rest or on movement or on assummg a particular posture, rhythmic 
or arrhythnuc, and the effects of emotion, sleep, and of voluntary movements 
on these involuntary movements 

Certain vaneties of involuntary movements are of particular chnical im- 
portance True involuntary movements (m order of extent, i e , from small to 
large movements) are muscle fasciculations, tremors (fine, medium or coarse), 
choreiform movements, athetotic movements, myoclonus, torsion spasm, and 
hemibalhsraus Other varieties of ill-defined involuntary movements are 
habit spasms (tics), cramps and spasms (several vaneties) 

(1) Muscle fasciculation Irregular, intermittent, flickermg involuntary 
contractions of muscle fibres, visible through the skin, and imtiated or in- 
creased by mechanical stimulation, percussion of muscle, voluntary over- 
breathing, fatigue or cold, are referred to as muscle fasciculation Muscle 
fasciculation, although observed rarely m normal healthy subjects (often 
following exertion), is usually indicative of active degeneration of antenor 
horn cell, as m progressive muscular atrophy amyotrophic lateral sclerosis 
It may also occur m lesions of antenor roots (cervical spondylosis) and peri- 
pheral neuropathies (usually chrome) It is well to search for fasciculations 
in a well-lighted room It may prove necessary at times to percuss or flick 
a muscle hghtly in order' to activate these muscle twitchmgs Widespread 
fasciculations can be bemgn but usually indicate active antenor horn cell 
disease 

Muscle fibrillations are really never seen ivith the naked eye and are only 
recordable on electromyography The word fibnllation is frequently used 
wrongly and synonymously with fasciculation Although both phenomena 
anse as the result of muscle degeneration, fasciculations are visible to the naked 
eye, whilst fibrillations are not, except in the tongue 

(2) Tremor. One of the commonest varieties of mvoluntary movements, 
a tremor is a to-and-fro, rhythmical oscillation of the fingers of the outstretched 
hand, or of the tongue, head, lips or eyelids Due to alternatmg contractions 
of opposing groups of muscles, tremors differ widely as to rate (rapid or slow), 
rhythm, amplitude (low m fine tremors and high in coarse), character (to- 
and-fro, rotatory, pill-rolling or trombone-type), duration (transitory, tem- 
porary or persistent), extent (localized or widespread), relation to activity and 
rest (“intention” tremor, action tremor or tremor of rest), relation to sleep 
(continuing or ceasing during sleep) and relation to emotion or exercise 

Fine tremor (Toxic tremor) A fine but fast tremor is commonly associated 
with thyrotoxicosis, uraemia, anxiety or tension states, chrome alcohohsm. 
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excessive smoking, amphetamme addiction, poisoning by mercury, lead, 
bismuth, arsemc, dilantm or barbiturates, frontal lobe tumour or hysteria. 
It may also occur as a familial charactenstic 
Parkinsonian tremor (Coarse tremor) This is a characteristic, to-aud-fro, 
coarse, slow and rhythmic rotatory (“pill-roUmg” or “cigarette-rolling”) 
tremor, more marked at rest, frequently inhibited by voluntary movement or 
sleep It may or may not be associated ^vlth ngidity It is common in 
Parkmsoman syndrome, hepatolenticular degeneration (Wilson’s disease), 
basal gangha tumours, after head injuiy, cerebral arteriosclerosis, post-infective 
encephalomyehtis and manganese or carbon monoxide poisoning 

Medium tremor Intermediate m amplitude and rate between fine and 
coarse, a “medium” or moderately fine tremor is encountered in old age, 
general paralysis of the insane, uraemia, cholaemia, opium or mercury poi- 
sorang or delinum tremens 

Intention tremor (Action tremor) A tremor, absent at rest, brought out 
by voluntary movement and intensified towards the end of the movement is 
called an mtention or action or cerebellar tremor It is characteristic of 
diseases of cerebellum and spmocerebellar tracts, such as disseminated sclerosis, 
Fnedreich’s ataxia, tumour of the cerebellopontine angle and cerebellar atrophy 

Hysterica] tremor Characterized by its vanabihty, inconstancy, bizarre 
nature, lack of associated signs of orgamc involvement and aggravation in 
the presence of bystanders, a hystencal tremor may be either fine, medium 
or coarse 

Physiological tremor Transient tremor induced by extreme fatigue, emo- 
tional stress, such as fnght, and shivering through cold 

'^rist-fiapping tremor (Asterixis) In hepatocellular failure, a charactenstic 
abnormality is the flapping tremor It can be demonstrated by asking the 
patient to out-stretch his arms with the fingers extended The rapid 
flexion-extension movements at the mctacarpo-phalangeal and wnst joints 
are often accompanied by lateral movements of the digits 

Batswmg tremor This is the most extreme degree of terminal intention 
tremor sometimes seen in Wilson’s disease The oscillations are violent and 
occur over a wide range 

Penoral tremor A coarse tremor confined to the orbiculans ons and the 
chin may be seen in general paralysis of the insane 

Familial essential tremor Familial tremors are absent at rest, appear when 
the arms are outstretched and may be mtensified by movement e g wnting 
There is no associated rigidity or other evidence of orgamc disease At 
autopsy, lesions have been found in the cerebellum. 

Postural tremor Tremor of the outstretched hands often increased on 
10 tion IS characteristic of lesions of the dentato-rubral-thalamic pathway 
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(3) Choreiform moyements (Chorea) Sudden, jerky, brief, unexpected, 
irregular, pleomorphic involuntary movements of muscles or muscle groups 
of the extrermties, face or body are called choreiform movements They are 
encountered most often m rheumatic chorea (Sydenham’s chorea) Whilst 
m a mild case the child may just appear fidgety, nervous or clumsy, in a severe 
case the involuntary jerks may be severe enough to throw the patient bodily 
out of bed, as m the chorea gravidarum of pregnancy Other causes of cho- 
reiform movements are Huntington’s chorea (a familial disease startmg in 
middle age and associated \vith progressive dementia), senile chorea (of old 
age) and encephalitis lethargica Chorea is usually accompamed by hypo- 
tonia, especially m Sydenham’s chorea The lesions are mainly in the caudate 
nucleus and putamen 

(4) Athetotic movements (Mobile spasm) (Fig 13 82) Athetoid move- 
ments are slow, smooth, contortive, smuous or wnthing involuntary move- 
ments of the extrermties, particularly of distal parts, and often aggravated by 
emotion and voluntary movements More common in children than adults, 
athetosis may occur in congenital athetosis, dyskinetic cerebral palsy, infantile 
hemiplegia, or degenerative disorders 

Choreo-atlieiojd movements are movements which have both slow and qmck 
elements and either may predormnate Like athetosis they are seen with 
lesions of the corpus striatum 

(5) Myoclonus. Myoclonus is a single jerky movement of a muscle or limb, 
especially at a large joint It may be repetitive, occumng several times a day 
for many years A physiological form may occur in the hght stages of sleep, 
the patient waking up suddenly because of violent myoclomc movement of 
a limb, mostly of the leg According to some, nocturnal myoclonus is common 
in potential epileptics 

Myoclonus durmg waking is of uncertain etiology, and may be due to epi- 
lepsy (with the electro-encephalogram suggestive of epilepsy), inclusion body 
encephalitis of childhood or of fairulial origin In some cases the aetiology 
is obscure 

Palatal myoclonus is a rapid and regular tremor of the uvula, with or without 
accompanying tremors of the pharynx, larynx and face on one side Though 
it may occur rarely in elderly subjects free from disease, it is usually diagnostic 
of degeneration of the ohve 

Hiccough IS a myoclomc spasm of the diaphragm 

(6) Torsion spasm (Dystonia) Slow, rhythmical, regular and extensive 
involuntary movements of contortive type affecting the limbs and trunk and 
producing, when severe, grotesque postures Occumng usually m cases of 
encephahtis lethargica, these are called torsion spasms Spasmodic torticolhs 
IS the most commonly observed form of torsion spasm Lesions are seen in 
the stnation 
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(7) Hemiballismos A violent flinging movement, confined to one side 
of the body, may be met with m lesions of the contralateral subthalamic region 
(vascular or encephalitic) 

(8) Other mvoluntary movements (a) Tics {Habit spasms) A sudden 
rapid, coordinated and purposive, intermittent and repetitive involuntary 
movement, unchanging in character and location, increased by emotion and 
disappearing dunng sleep, is called a habit spasm or tic Tics may take many 
forms, such as the frequent blinking of an eyelid, rolling of the eyeball, con- 
tortive twisting of the neck or a facial grimace In severe cases, it may be 
widespread and associated with foul utterances (colorolalia) or complicated 
movements Simple, psychical, coordinated and convulsive forms of tics 
have been desenbed 

(b) Cramps Cramps are severe and pamful involuntary contractions of 
large muscles, frequently of the calves They may be caused by fatigue, 
over-use, exposure to cold, awkward posture, neuntis, deficiency of calcium 
or of Vitamm dehydration, prolonged restnction of salt m the diet or 
hypokalaemia They may be complained of by patients Nvith amyotrophic 
lateral sclerosis 

(c) Spasms The term spasm is used to desenbe a vanety of muscular 
contractions, almost always involuntary, which frequently results m a 
movement Sometimes a spasm is protective or reflex in nature and hmits 
motion, as in the case of lumbar muscle spasm accompanying protrusion of a 
lumbar disc Spasms may be of several types 

Clonic spasms are repetitive contractions rapid m onset, bncf m duration 
and usually seen in epileptiform attacks 

Tome spasms are more prolonged or continuous muscular contractions 
which may be bnef in duration as m epilepsy or prolonged as m tetanus 

Tetanospasm The continuous spasms of tetanus cause trismus and retrac- 
tion of the head Supenmposed on this, often as the result of external stimu- 
lation, are convulsive and tonic spasms resultmg in flexion of upper extremities 
and extension of lower extremities and back, strychnme spasms are of some- 
what similar nature 

Spasm of tetany* Hypocalcemia and alkalosis may result in tetany or 
carpopedal spasm The increased excitabihty of the peripheral nerves m this 
disease is demonstrable through certain clinical tests, useful for the detection 
of latent tetany 

Chovstek’s sign consists of a bnsk contraction of the facial muscles on 
tapping the facial nerve in front of the external auditory meatus 

Trousseau’s sign is elicited by applymg pressure, with the cufiT of a sphygmo- 
manometer, around the aim An attack of carpal spasm indicates a positive 
result 
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Facial spasms A variety of spasm affectmg the facial musculature Hemi- 
facial spasm IS characterized by bnef tonic spasm of musculature of one half 
of the face Blepharospasm is a reflex spasm of the eyehds assocjat(?d with 
painful conditions of the eyes 

Occupational spasm A disorder of psychogemc ongm, fairly common in 
those who have to use their hands persistently m certain stereotype types of 
movements The spasm of the muscles may be severe and painful enough 
to prevent the individual from continmng the job Many vaneties of occu- 
pational spasm have been described, such as wnter’s, typist’s, telegraphist’s 
and piano-player’s cramps 

Oculogyric spasm This is characterized by a tome spasm of extra-ocular 
muscles, the eyes being usually turned upwards for seconds, minutes or hours 
Such attacks were said to be charactenstic of postencephalitic Parkinsonism, 
but can also be drug (phenothiazines) induced 

(d) Drug induced dyskinesias Drugs of the phenothiazine group and 
L-Dopa can produce dyskinesias which are mainly orofacial Chorea has 
been reported with the contraceptive pill Hence when confronted with in- 
voluntary movements or Parkmsoman syndrome, a history of drug admmis- 
tration must be ascertained 

SENSORY SYSTEM 

Under normal conditions, all sensations depend on impulses arising through 
adequate stimulation of end organs or receptors, and conveyed to the central 
nervous system through afferent or sensory fibres A clue to the nature of 
sensory involvement can be frequently gained from the patient’s description 
of his symptoms of pain, paraesthesia, numbness or tinghng 

Anatomy (Fig 13 82) Tactile impulses are cxinveyed to the brain by both short and long 
fibres of the postenor root system Some fibres ascend through the postenor column of 
the same side, enter the nucleus gracilis and nucleus cuneatus, cross over to the opposite side 
and then ascend in the medial lemniscus to the ventrolateral thalamus The great majonty 
of fibres, hovvever, after ascendmg or descending through several segments of the cord, cross 
over to enter and ascend along the antenor spinothalamic tract In the postenor columns the 
most medially situated fibres convey impulses from the lower limbs and the most lateral from 
the upper Touch, pressure, vibrations, joint sense and discnmination are mediated by the 
postenor -columns 

Temperature and pam sensations are at first carried by the short postenor root fibres to ter- 
minate within the postenor horns at the levels of root-entry, two to four segments higher 
on the same side After synapsing, the fibres cross over to the opposite side to join the lateral 
spinothalamic tract, ascend and terminate in the posterolateral ventral nucleus of the thala- 
mus 

Deep sensibility, such as appreciation of position and movements, is earned by long pos- 
tenor root fibres, which ascend along the ipsilateral postenor column to terminate round about 
the gracile and cuneate nuclei From here, fibres cross over to the opposite side, and 
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Fig 13 83 Diagram showing sensory pathways 


The ventral postenor lateral nucleus of the thalamus is the final relay station m the sensory 
pathway and the ventral postenor medial nucleus for the tngenunal Thalamocortical 
projections then travel to the somatosensory cortical area situated chiefly in the postcentral 
gyms where there is somatopic representation of the vanous parts of the opposite side 

Many penpheral impulses, ongmatmg in deep structures, such as muscles, tendons and 
jomts, and concerned with reflex activity, but not consaously perceived, are transmitted 
to the cerebellum, through the spinocerebellar tracts and postenor column 

Sensory dermatomes The cutaneous radicular and peripheral nerves 
are indicated in Figs 13 84, 13 85 It will be seen that there is significant 

































Saphenoui 


Mcdfal cul 



Trbfa! N 

Catcarean branches 
of Sural arxj Tibia. Ns 


^ ^ d/sfnbuton of spinal segments 

and penpheral nerves Posterior aspect 

For ready localization of the level of enmaJ / ^-l. 

involved incase of disturbances ofsensibditv th(‘fJr roots) 

remembering sensibility, the following points are worth 

The occiput is supplied by segment C3 

The outer aspect of the shoulder is supplied by C5 

finge;) ' °”®“' “™“' F™"* “PP''“ ae mtdilc finger gong,,. 







SENSORY SYSTEM 499 


The scapulo digital line corresponds to upper limit of T1 
T3 dermatome is situated m the axilla 
T4 segment corresponds to the mpple (in the male) 

T8 supplies the rib margin, TIO the umbihcus and T12 the pubis 
Segment LI corresponds to the iho-mguinal hne 
L3 IS situated at level of knee joint 
SI goes to the little toe 

S3 dermatome corresponds to the perianal line 
S3, S4, S5 are in concentric nngs round the anus 

Sensory symptoms. A sensory symptom descnbed by the patient as an 
abnormal painful sensation induced by light touch is called dysaesthesia 
Paraesthesia (perverted sensation) is an unusual sensation which may be des- 
cribed as pnckmg, tinghng, numbness, burmng, formication, which is spon- 
taneous in origin 

Anaesthesia By this is usually meant an impairment or loss of all forms of 
sensibility It is customary to speak of light, moderate or total anaesthesia 
When refemng to special or selective forms of anaesthesia, viz , loss of tactile 
sense, pain sense and temperature sense, it is better to use the terms tactile 
anaesthesia, analgesia and thermoanaesthesia, respectively Whilst the term 
analgesia refers to loss of pain sensibility, the terms hypoalgesia and hyper- 
algesia are used when the sensation of pain is diimnished or exaggerated 
Hyperaesthesia This refers to an exaggerated perception of sensation such 
as touch, in hyperpathia a painful stimulus evokes intense pain or a reaction 
much greater than normal 

Root pains Disease processes, involving root fibres may mduce sponta- 
neous severe pains often of cutting or teanng or throbbing nature Such 
pains are present in the early stages when damage is minimal and are pro- 
jected to the penphery, to the area of skin in which the sensory end organs of 
the irritated fibres are situated A patient havmg such pains is best able to 
indicate their situation when an individual root (or pair of roots) is involved 
Posterior root involvement is usually bilateral When roots at lower thoracic 
levels are imphcated, the patient complains of pain round the girdles The 
lightmng pains of tabes are also a postenor root symptom Root pains may 
also occur in herpes zoster 

There may be a sensory loss of radicular distribution All modalities are 
aSiected but touch may be less afiected than pain and temperature Single 
root lesions may produce no sensory loss 

Pain and paraesthesia in the arm (brachial neuntis) The term brachial 
neuritis (brachial neuralgia) has been apphed to all conditions characterized 
climcally by pain and paraesthesia in the upper hmbs and/or shoulder girdle 
Such common and predonunant sensory symptoms in the upper hmb can be 
produced by widely different conditions Hence brachial neuntis is not a 
pathological entity 
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Causes Some of the common conditions which can produce brachial 
neuntis are 

n) lesions of the cenical spine (a) Cenical disc prolapse The pam is 
excruaatmg and of sudden onset It is felt m the neck and down the arm and 
IS frequently accompamed by stiffness and pain on moiements of the neck 
The pain is aggrax-ated by coughing and sneezmg Paraesthesia may accom- 
panj the pam bemg present in the thumb and index finger (C5-6 root), middle 
finger (C7 root) or httle finger (C8 root) 

Cervical spondilosis This condition is associated mth degenerative 
changes in the cemcal spine The symptoms are subacute or acute in onset, 
the pam is of root distnbution, and often extends down the entire arm and is 
referred to all the fingers Paraesthcsiae of a burning nature are often present 

Spinal cord tumours at the cervical level may occasionally be the cause of 
pam in the upper limb 

(2) Thoracic inlet syndrome Compression of the 8th C and 1st D roots 
by the enlarged transi'erse process or a small nb or fibrous band arising from 
the 7C \ertebra may result in pam along the inner border of the forearm and 
hand Frequenth', the subclavian artery is also pressed at the same site and 
the radial pulse on the affected side is usually feebler and can be obhterated 
by manoeuiTes which tighten the scalenus anbcus muscle 

(3) M} ofibrositis, penartliriiis and arthritis of the shoulder Pam and liim- 
tation of movements of the shoulder are complamed of m addition to pam and 
paraesthesia if one of these causes is responsible 

(4) Lesions of brachial plexus and of median and ulnar nenes These may 
on occasion be the cause of sensory' symptoms m the forearm and hand, but 
the characteristic distnbution of sensory and motor disturbances render the 
anatomic diagnosis relatively easy, though the cause may not be obvious, 
an acute neuntis of unknoum etiology may' rarefy be responsible In the 
condition known as the carpal tunnel syndrome, the median nerve is com- 
pressed at the wnst by the transverse fascial ligament giving nse to paraesthe- 
siae in the entire palm or m the distnbution of the median nerve These 
pams may radiate upwards to the neck and simulate a lesion situated at higher 
level 


(5) heuralgic aniyoirophi lit this condition severe root pains occur and 
are followed by atrophy of muscles innervated by corresponding motor root 
Muscles innervated by C5 are most commonly involved History' of vaccina- 
tion, sera or fever pnor to the onset may be present Remissions and relapses 
iBay occur 


(6) Cardtai oscular conditions The pam of coronary msufiiciency may be 

Z ZH" r”" ^ Occlusion of 

the brachial artery may occasionaUy be the cause of pam and paraesthesia 


1 



SENSORY SYSTEM 501 


Similar ischaemic mechamsms are responsible for the pain in polyarteritis 
nodosa, scleroderma and other conditions grouped under the term Raynaud’s 
phenomenon 

Pam m the leg (Sciatica) By the term sciatica is meant pain in the distn- 
bution of the sciatic nerve or its coroponent nerve roots The pain may be 
sharp or dull pam in the buttock, spreadmg down the postenor or lateral 
aspects of the thigh and leg to the dorsum or lateral aspect of the foot and 
usually aggravated by coughmg, straimng, sneezmg or joltmg of the spine 
Sciatica may be due to a number of causes mvolving the spinal nerves in the 
spmal canal or in the intervertebral foramina, or the sciatic plexus m the pelvis 
Dysaesthesiae and paraesthesiae may accompany the pain of sciatica 

Causes (1) Root compression Herniated intervertebral disc causing pres- 
sure on the nerve roots is the commonest cause of sciatica Pain may be 
felt down the lateral aspect of the thigh and inner aspect of the leg up to the 
ankle (L4 root), or down the posterolateral aspect of the thigh and lateral 
aspect of the leg and across the dorsum of the foot (L5 root) or down the 
posterior aspect of the thigh and on the lateral aspect of the leg and foot 
(SI root) Root pains are however not always felt in the whole distnbution 
of the affected nerve 

Other causes of root compressions are vertebral disease, e g tuberculosis of 
spme and spinal tumour 

(2) Pelvic conditions Inflammation may spread to the nerve from the 
appendix, colon, or arthritis of the hip joint, or the nerve may be compressed 
by a neoplasm usually ansmg from the uterus 

(3) Sciatic neuritis Whether sciatic neuntis is a chmcal entity is doubtful 
Sciatic pam may occur in peripheral neuropathy comphcatmg diabetes meUitus 
Rarely a neurofibroma of the sciatic nerve may be responsible for the pain 

(4) Spinal cord lesions Vascular and other lesions of the spinal cord are 
rare causes of unilateral sciatica The onset is acute and there is usually 
evidence of a rather extensive cord lesion Spinal extradural abscess and 
arachnoiditis are other causes 

RULES OE EXAMINATION 

Examination of the sensory system is the most difficult part of the whole 
neurological exanunation because it depends on the patient’s interpretation 
of the stimuli administered, and because of the difficulties of standardizing 
sensory stimuli and gauging their response Before begmmng a sensory exa- 
mination, the patient should be explained the exact nature of the test and 
carefully instructed as to what he is supposed to do Care must be taken not 
to tire the patient out or prejudice his mind by suggestions In order to ensme 
accuracy, the patient’s eyes must be kept closed or covered The patient is 
mstructed to make his response prompt, as soon as the artificial stimulus is 
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Side Light pressure perception may be tested with the head of a pm Touch 
sensation is recorded as anaesthesia when absent, hypoaesthesia when reduced, 
and byperaesthesia when excessive Whilst testmg for touch, it should be 
borne in mind that some areas of the skm are tougher and less sensitive than 

RECORD NO 
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Fig 13 86 Chart for recording sensory changes 
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Others Harry surfaces over the body can conduct touch sensations through the 
presence of special receptors in the hair roots 

The ^oweT of localization is invesUgated by touching the skm wth a pencil 
or finger tip with the patient’s eyes closed, and asking him to put a finger on 
the same point Any error of more than 2 inches is usually considered ab- 
normal, It depends however on the area of the body investigated 

Pain or superficial algesia is usually tested with a pinprick, the pnek being 
hard enough to elicit an unpleasant sensation To control the degree of 
pm pnek, it IS advisable to hold the pm in such a way that its point just extends 
beyond the tip of the examiner’s middle finger An area of superficial hyper- 
aesthesia (hyperalgesia) is usually easily detected by stroking the skin with 
a pm The moment the hyperaesthetic area is touched, the patient winces 
An area of dimmished sensation can also be similarly tested, by stroking the 
skin with a pin, preferably from the anaesthetic zone outwards In order to 
avoid summation of stimuli, which may prove deceptive, similar strokes with 
a pin are tned out m other parts of the body for comparison 

Hyperpathia is a term used to desenbe a condition where there is an exagge- 
rated response to painful stimulus, tending to make the stimulus intensely 
unpleasant The threshold for pain may also be raised 

Temperature Temperature sensation is conducted by fibres that anato- 
mically closely follow those of pain It is tested with the aid of two large test 
tubes, preferably made of copper or steel but not glass, and filled with warm 
(hot water stimulates pain fibres), and cold water (or ice) respectively The 
patient must not be asked to say whether the sbmulus is hot or cold but what 
ty'pe of feeling he gets For accurate companson, only symmetneal areas 
of skin should be tested, because the uncovered parts of the body, such as the 
distal parts of the limbs, are less sensitive to cold than the covered parts Loss 
or diminution of temperature sense, as well as over-reaction to temperature 
stimuli, should he noted Inability to differentiate hot and cold, or confusion 
of one with the other, is not uncommon in syringomyelia 

Minor differences of temperature (2° to 5°) of objects, such as test tubes 
filled with warm water at different temperatures, may also at times be tested 

Dissociated Anaesthesia Loss of pain and temperature sense with preser- 
vation of touch and other forms of sensibility is called dissociated anaesthesia 
Dissociated anaesthesia is always due to a lesion situated below the pons 
because it is here that the lateral spinothalamic tract joins the medial lemniscus 
The following are the causes of dissociated anaesthesia (1) A lesion situated 
in the centre of the spmal cord causing bilateral and segmental loss of pam and 
temperature sensation with retention of touch The common causes are 
syrmgomyelia, intramedullary tumour and haematomyelia (2) Hemisection 
of the cord giving nse to contralateral dissociated anaesthesia in the lower limb 
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and sometimes the trunk (3) Antenor spinal artery thrombosis The anaes- 
thesia may be transient (4) Lesions involving the lateral medulla, for example 
thrombosis of postenor inferior cerebellar artery and syringobulbia 

Relationship of sensory level to spinous process In order to accurately 
localize the level of a lesion in case of sensory loss, it is necessary to bear in 
mind that the different spinal segments are not situated at the same levels 
as their numerically corresponding vertebrae This is because the lower end 
of the spinal cord in an embryo extends to the lower end of the spmal canal, 
but ascends upwards as growth proceeds, pulling the spinal roots of various 
segments to higher levels In an adult the lower end of the cord corresponds 
to the level of the first or second lumbar vertebra 

The relationship between the segments of the cord and the vertebral co- 
lumn can be summarised thus Between C1-C4 the relationship is direct From 
C5-C8 substract Leg for C8 cord segment, the correspondmg vertebra is C7 
From T1-T9 substract 2, and between T10-S5 substract 3 to obtam the cor- 
responding vertebral segment 

The anatomical relationships of vanous spinal cord segments to correspondmg spinous 
processes (in brackets) in an adult are as follows 


C 1 - 2 (C 1) 

T2(T1) 

T 10 (T 8) 

C 3 (C 1) 

T3 (R2) 

Til (T9) 

C4(C2) 

T4(T2,3) 

T 12 (T 10) 

C 5 (C 3) 

T 5 (T 3, 4) 

LI (TIO, 11) 

C 6 (C 4) 

T 6 (T 4, 5) 

L2(T11) 

C7(C5) 

T 7 (T 5, 6) 

L3 (T 11, 12) 

C8(C6) 

T8(T6) 

L 4, 5, S 1 (T 12) 

T 1 (C 7) 

T9(T7) 

S2-5(L I) 


Proprioceptive sensations. 

Joint sense The patient is asked to say “yes”, each time he feels move- 
ment at a particular joint, when slow and passive movements are being earned 
out by the examiner He is then asked to say in which direction the movement 
had taken place Each joint is examined individually The big-toe is usually 
selected for testing The exarmner should hold the sides of the distal phalanx 
with the right hand, whilst the left hand is used to steady the interphalangeal 
joint The phalanx is moved up and down taking care to avoid apush-pull 
stimulus The patient must understand, however, what is exactly meant 
by “up” or “down” movement of the toe He is asked to shut his eyes 
dunng the test and state the direction of movement of the toe in relation 
to Its neutral position To begin with, the test movements have to be some- 
what large, once the idea of the test becomes clear to the patient, the smallest 
possible movements that are detectable should be employed, avoiding sudden 
or quick jerks at all times Joint sense (along wth vibration sense) is a useful 
indicator of integnty or disease of the postenor column or roots 
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Sense of position and passive movement After taking hold of any one 
of the patient’s extremities, the examiner moves it m various directions, the 
blind-folded patient being asked to imitate these motions with the correspom^ 
mg hmb of the opposite side Alternatively, the examiner may place one limb 
m a certain position and ask the patient to describe the exact position m which 
it IS placed. For all these tests, the patient must keep his limbs completely 
flaccid, avoiding all forms of voluntary movement The examiner must exert 
uniform pressure throughout the range of movement so as to give the patient 
no information about the movement through superficial sensations 

Interference xvith postural sensibihty may be due to a lesion involving any 
part of the sensory motor cortex 

Deep pressure pain Deep pain can be elicited by either applying strong 
pressure or by pinching the muscles of the forearm, thigh or calf or the tcndo- 
Achilles Testicular pressure may also be tned Deep pressure pain tends 
to be dirmmshed or absent in tabes and tabo-paresis, and is frequently exagge- 
rated in neuritis When deep pain is diminished but not lost, the response may 
be delayed 

The nerve trunks should also be tested by pressure or gentle percussion In 
case of penpheral nerve injunes, if the regeneratmg neuraxes have reached the 
point of pressure, percussion or pressure on the nerve will elicit a tingling sen- 
sation (Tinel’s sign) 

Thickening of nerves In the imtial stage of tuberculoid leprosy, neurologic 
manifestations may precede skin lesions and there may be thickening of nerves 
along their superficial course The ulnar nerve m the elbow, the peroneal 
nerve in the pophteal fossa and the major auncular nerve crossing the stemo- 
mastoid may be palpable (Fig 13 87) 

Vibration sense The vibration sense is of particular value in the diagnosis 
of disease of the postenor columns The sensation of vibration must first be 
demonstrated to the patient by pressing the base of the tumng fork (128 cps) 
on the sternum, both dunng and after cessation of vibration The patient is 
asked to say “buzzing” or “yes”, when he feels the vibration, and “no” when 
he feels only pressure When this is made clear to the patient, he is asked to 
close his eyes and the vibration sense tested The bony points convenient 
for the test are the malleoli, the tibial tuberosities, the anterior supienor iliac 
spines, the radial and ulnar tuberosities and the points of the elbows The 
patient must also mdicate when he stops feeling the vibration, so that this can 
be compared with the exammer’s own perception When the vibrating fork 
IS no longer felt on one bony point, but can still be felt buzzing on a com- 
parable point on the other side of the body, the sign is sigmficant of disease^ 
especially if the difference on the two sides be consistent 

Since the sensation of vibration is identified at thalamic level, whUst that of 
passive movement or sense of movement reqmres cortical participation also 
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for Its recogmtion, a significant disturbance in the identification of passive 
movement with preservation of vibration sense suggests a lesion above the 
thalamus Impairment or loss of perception of vibration is suggestive of 
disease of postenor columns, roots, penpheral nerve or panetal lobe Vibra- 
tion sense is normally impaired m old age 

The appreciation of vibrations of a timing fork may be dimmished or lost 
even when all other forms of sensibfiity are intact This is a particularly 
sensitive index of postenor root and postenor column lesions 

CORTICAL SENSORY FUNCTION 

1 Stereognosjs Normally, a person with eyes closed can recognize an 
object placed m the hand by its feel This is dependent mainly on the sense 
of position and of movement but superficial sensibihty also plays some part, 
hence the term “combined sensibility” for the sense of stereognosis The 
patient is asked to close his eyes, vanous famihar objects (such as coins and 
keys) are placed in each hand, and he is asked to name each If he is unable 
to name them, he may be asked to descnfae each in terms of size, shape and 
texture Do not use a bunch of keys, since the sound of ratthng may betray 
its nature to the patient The patient may either fail to recognize an object 
(astereognosis), or may hesitate in his answer (dysstereognosis), the time should 
therefore be recorded for each answer The test should be earned out simul- 
taneously with both hands, using identical objects 

It is worth noting that a hemiplegic hand, which remains astereognostic, is 
practically useless even if it regains its motor power completely 

When the elementary sensory quahties are completely lost or show severe 
blimting, astereognosis is invariably present (secondary astereognosis), failmg 
this, astereognosis should be considered an independent and important sign 
of a contralateral panetal lobe lesion Although, most commonly encoun- 
tered in lesions of the post-central gyrus, astereognosis may occur in lesions 
involving the subcortical panetal region, thalamus or the lower part of the 
medulla 

2 Two point discrimination This is tested by simultaneously touching 
areas of the skin with the two points of an ordinary compass or hair pin or the 
heads of tivo ordinary pms The patient’s eyes being closed, the pomts are 
placed on the skin, sufficiently wide apart to be recognized instantaneously 
as two points (double contact) and then gradually brought together, until the 
patient reports being touched with a single point only The minimum dis- 
tance between the tivo points that is appreciated as a double contact by the 
patient is noted Convement skin areas for testing tactile discnmination 
or two-point distinction are the palms and soles (where the patient can nor- 
mally distingmsh points 1 5 to 2 cm apart), dorsal surfaces of hands and feet 
(3 cm ), the finger tips (3-8 mm ) and the shins of the legs (4 cm ) 



508 the nervous ststem 

DJsturtances m tactile discnmination may be met wTtb in lesions mvohing 
any part of the sensory motor cortex and postenor columns but are most 
conspicuous m panetal cortical lesions They can also be seen m penphcral 
nerve and root lesions 

3 Sensory eximcUon When two stimuli, \wth cotton vool, arc simul- 
taneously apphed to two identical points on either side of the body, a patient 
wth tactile extinction will fail to appreciate mdividual touch on the affected 
side, a sign of diagnostic value m panetal lobe lesions 

4 Figure identification (Graphaesthesia) ViTien figures or numbers are 
UTitten mth a match or blunt point on the skin surface of a patient with eyes 
closed, the patient is usually able to recognize these pro^^ded they are of suffi- 
cient size, not wntten too rapidly and varying from region to region 

5 Weight sense (Barognosis) This is tested by using two coins of diffe- 
rent weight but of equal or nearly equal size They are placed alternately 
and synchronously on the extremity or the part to be tested, the patient being 
asked to indicate which is heawer The capacity to detect weight differences 
IS less on the affected side When objects of equal weight are placed m both 
hands, the one in the affected hand alw ay's feels lighter m weight The cerebral 
centre for weight perception is said to be m the panetal area 

6 Localization of touch (Topognosis) This consists of abihty to localize 
stimuh apphed to parts of the body with the eyes shut 

Common patterns of sensory abnormality 

I 

Complete loss of all sensation below a clear cut lc\el occurs m a total trans- 
verse lesion of the cord (Fig 13 88a) There may be a zone of hyperaesthesia 
at the upper level of the lesion 

Characteristic distribution of cutaneous analgesia is found m tabes dorsalis 
(Fig, 13 88b) The segmental regions involved include the lower cervical 
and upper thoracic segments, and there is also analgesia round the tip of 
the nose and the bps 

Dissociated anaesthesia (Fig 13 8Sc) Impairment of pam and temperature 
sensation over several segments with normal sensation above and below is 
suggestive of a lesion situated in the centre of the cord thus mv ohing the cross- 
mg fibres It is called a suspended sensory loss because it has an upper as 
w'ell as a lower level 

Unilateral loss of pain and temperature sensation below a definite lei el (Fig 
13 88d) A unilateral lesion of the spmal cord above the lev el of the I2th tho- 
racic segment causes loss of pam and temperature sensation on the side oppo- 
ate the iKion, loss of postural and v'lbration sensations on the side of the 
lesion ^ Ae side of the lesion at the highest lev el there is a band of analgesia 
as a result of involvement of the root entry zone 
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Loss of pam and temperature on one side of the face and contralateral side 
of the body (Fig 13 88e) Thrombosis of the posterior infenor cerebellar 
artery affects the descending root of the tngeminal nerve and the ascending 
spinothalamic tract from the rest of the body 

Unilateral loss of all forms of sensation (Fig 13 88f) Total hermanalgesia 
IS found with thalamic or upper brain stem lesion 



iMg 13 88 c Dissociated anaesthesia 
Central cord lesion 


Fig 13 88 d Unilateral loss of pain and 
temperature in hemiscction of the cord 



'iO 7Hl S'^smi 


ijyrr cf rU forn 5 of ^tnsatwn o\cr sacral stgmcnts (Fig 13 88g) A saddle 
aralr.^> * mdic^iiCN a cauda cqmna nr conus incdullans lesion 



Hj: c Posterior infcnor cerebellar nrtcr> lesion 



ri7 13 Saddle analgcsta tn cauda 
equina or conus meduHans Icsion 
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REFLEXES 

Reflexes may be defined as involuntary motor responses to the sensory 
stimulation of stretch receptors in tendons and muscles The “takmg” or 
eliciting of reflexes is perhaps the most important part of a neurological exa- 
imnation It affords valuable information about the diagnosis and localization 
of neurological lesions, and does not depend on the cooperation and intelh- 
gence of the patient, as in the case of motor and sensory exammations The 
taking and interpretation of reflexes requires skill and practice 

Reflex arc (Fig 13 89) The fundamental nature of the reflex arc is the same 
in aU reflexes, consisting of (1) a receptor at the penphery, (2) an afferent or 
sensory neurone, for carrying the impulse to a motor cell m the spinal cord or 
medulla, (3) an efferent or motor neurone, for dehvenng the stimulus pen- 
pherally, and (4) the effector in the muscle or gland, which produces the 
response 

Interruption of the reflex arc at any point abohshes the response 

TYPES OF REFLEXES 

TTiree mam types of reflexes are recognized (1) superficial, (2) deep, and 
(3) visceral 


Post n root Afferent neuron 



Ant n root } (Muscle) (Skin) 


Intercalated 

neuron 


1 

Efferent neuron 


Fig 13 89 Diagram of reflex arc 


SUPERFICIAL REFLEXES 

The superficial reflexes are usually elicited by the stimulation of certain parts 
of the skin, mucous membrane or cornea, the end result being the contraction 
of one or more muscles The localizing value of superficial reflexes is hmited, 
because the level at which they are lost may be far below the level of the causa- 
tive lesion They may be abohshed even by lesions 'in the cerebral hemis- 
pheres 
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Corneal reflex (Cranial Nerves V and VH) A wisp of cotton wool 
IS used for touching the cornea, the eye being approached from the side to 
avoid a winking reflex (Fig 13 90) The normal response consists of an ins- 
tantaneous closure of the eyes, the reflex being mediated through the fifth 
(afierent) and seventh (efferent) cramal nerves 

A loss of the comeal reflex is often an early and important sign of a trige- 
minal nerve affection or cerebellopontine angle tumour 

CoNitJNCTivAL REFLEX (Cranial Nerves V, VII) Reflex contraction of the 
orbicularis palpebrum muscle as the result of touching the conjunctival mucosa 
With a wisp of cotton wool 

Pharyngeal reflex (Cramal Nen-es IX, X) A superficial reflex elicited 
by touching or tickling the mucous membrane of the pharynx, resulting in 
“gagging” 

Palatal reflex (Cramal Nerves DC, X) A superficial reflex eliated by 
touching the soft palate, resulting in an elevation of the arch of the soft palate 
and uvula. 

Abdominal reflexes (Epigastnc T 6-T 9, Mid-abdommal T 9-T 11, Hypo- 
gastnc Tll-Ll) The abdominal reflex is a skin-muscle reflex Here, on 
stimulation of the skin, the abdominal muscles contract The abdominal 
reflexes probably utilize a short spinal reflex arc The centnpetal impulses 
enter the lower thoracic spmal segments by ivay of the corresponding postenor 
roots, and its centnfugal impulses leave the lower thoracic segments by way of 
the corresponding antenor roots The impulses subserving these reflexes 
seem to utilize an elaborate arc in which there are several connector neurones 
The afierent supraspinal pathways pass up the cord, presumably to the region 
of the motor cortex, and efferents pass down into the spmal cord in or near 
the pyramidal tracts The existence of this anatomical pathway explains 
why the abdonunal skin reflexes are abohshed not only by lesions of the lower 
thoracic segments, but also by pyrarmdal lesions at much higher levels The 
details about these pathways are not known However, if local and segmental 
lesions are excluded, abnormality of abdominal reflexes point to affection of 
corticospinal tracts 

Proper relaxation of the abdonunal wall must be obtained by making the 
patient he on his back with the knees comfortably drawn up Stroking the 
abdonunal wall with a pm or point of a pencil or a pinwheel well to the side 
of the midhne will ehcit a contraction of the abdonunal muscles on the same 
side The strokes are usually made at three levels, epigastnc, mid-abdonunal 
and hypogastric, on each side, and should preferably be directed towards the 
umbilicus The response is mainly segmental, being maximal at the level of 
the stimulus In the raid-abdommal area, one should look for a deviation of 
the umbilicus, which can be seen more easily than muscle contraction. 
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np 13 90 Method of eliciting 
corneal reflex The reflex is 
absent in this case 



Fig 13 91 Method of eliciting 
phntar reflex 


Ftg. 13 93, see P 516 
Fir 13 94, p 519 




k 





Fig 13 92 Extensor plantar response 



Fig 13 95 Perforating ulcer of 
sole of foot in tabes dorsalis 
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Abdominal reflexes may not be ehcitable m cases of obese, distended or 
flaccid abdomens as after repeated pregnancies, and in elderly subjects Asy- 
mmetry IS obviously significant 

Loss of abdommal reflexes, if unilateral, suggests pyramidal lesion, provided 
local and segmental lesions are excluded. The loss is not always proportional 
to the seventy of the pyramidal lesion In disseminated sclerosis, the abdo- 
minal reflexes may be lost early in the course of the disease Easily fatigued 
abdominal reflexes m the young may be a sign of early pyramidal disease 

The abdommal reflexes may be preserved in the presence of other obvious 
evidences of “pyramidal tract lesions” as in some cases of cerebral palsy, 
amyotrophic lateral sclerosis, lathynsm. In cases of “acute paraplega” and 
“hemiplega” abdormnal reflexes which are lost initially may reappear later 

Cremasteric reflex (LI, L 2) Stimulation of the inner surface of the 
thigh m man causes reflex contraction of the cremasteric muscle, with elevation 
of the testicle on the same side The reflex is absent in pyramidal tract lesi- 
ons and m lesions alfectmg the reflex are such as vasectomy or vancocele 

Gluteal or anal reflex (S 4, S 5) When the skm around the anus is 
scratched or pncked, a reflex contraction of the external sphincter of the anus 
IS observed 

Plantar reflex (L 5, S 1, S 2) Stimulation of the sole of the foot, from 
the heel towards the toes, normally causes a plantar flexion of the toes The 
toes must be relaxed for the test, if the patient is not suflSciently relaxed, he 
should be engaged in conversation or his attention distracted When the 
feet are cold, the plantar reflex is weak or absent The stimulus, which should 
be gentle at first (a blunt object such as the point of a key) should begin near the 
heel, be earned upward and laterally along the sole until the ball of the foot is 
reached, and then inward, across to the medial side without touching the toes 
(Fig 13 91) Usually a pin or a pencil is used The stimulus may start at 
the midpoint of the outer border of the sole and is then earned downwards 
towards the heel The stimulus need not be painful, unless a reflex response 
is not obtained by ordinary stimulation A sudden or vigorous stimulation 
may cause a forceful withdrawal of the leg When the response to the stimula- 
tion of the sole consists of dorsiflexion of the great toe and fanmng out of 
the other toes, it is called extensor plantar respons or positive Babinski’s 
sign (Fig 13 92) 

Significance of extensor plantar response While the method of elicitmg 
the plantar response is simple, the response obtained is often confusing and at 
times variable Extensor plantar response is an important sign and perhaps 
the most famous sign in neurology The variability of the response and the 
practical difficulty in differentiating a pathologcal extensor response from a 
33 
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normal wthdrawal to a stimulus, should temper one s attitude to ih< 
innately much publicised reliability of this sign in the diagnosis of p> 
tract lesion The extensor plantar response is a ph>sical sign that i 
correlated with other clinical features The foltoning points arc of rcl 

(1) Electromyographic studies ha\c shown that stimulation of tht 
border of sole results m contraction of two groups of muscles — (a- 
hallncis brevis and foot dorsitlcxors (b) Extensors digitorum 
extensor hallucis, tensor fascia lata and scmitendinosus Normally, i 
traction of the first group is stronger producing flexor response In 
logical conditions producing extensor response tlicrc is rccruitmcnl 
second group of muscles and even though the “flexors’’ contract s 
they arc overpowered by “extensors” 

(2) The abnormal response consists of (a) dorsiflcxion of the big 
(b) abduction and fanning of other toes There is much confusioi 
whether the term extensor plantar response could be used when onh on 
components is present 'The majority seem to accept the dorsiflcxioi 
big toe as being more important 

(3) Scxcral studies (cxpcnmcntal, clinical and clinicopathologic; 
shown that (a) an extensor response may be present when there is no 
to the corticospinal tract (b) Cases proxen at autopsy to have damac 
corticospinal tracts have had normal plantar response (c) In eases o 
and hemiplegic, diplegic and tctrnplcgic forms of cerebral palsy wh 
expects findings suggests e of pyramidal tract lesion the plantar respo 
be flexor even in presence of bnsk reflexes clonus and spasticity (i 
cases of athetosis or dyskinctic syndromes often ‘ spontaneously * show i 
response though direct stimulation may produce flexor response (c) / 
rent extensor response may be obtained in sleep after a long march ani 
general anaesthesia 


The plantar response, therefore, must be evaluated with the other si 
consistent extensor response on several examinations from the sam 
probably of significance It is possible that tracts other than corti 
tracts are also concerned in the supraspinal influence on the plantar r 

'nierc are many pjTamidal Iract responses m the lower cvircmutes which arc cha 
by dorsiflcxion of the toes Some of these arc imporiani m that the\ can be ctiatei 
where for some reason the plantar surface of the foot cannot be stimulated The 
modifications arc as follou’s 


Gordoft'^s leg sign A Babinski^ld c response on squeezing the cajf muscles 

Oppenhemi’ssisn Firm pressure downwards with thumb and index fmecr alonat 

median surface of the upper third of the tibia, to elicit a Babinski like response 

^ Cabinski's sign on stroking t 
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Gonda's reflex Upward movement of the big toe, produced by pressing one of the other 
toes downward and then releasmg it with a snap 

Stransky reflex A slow but vigorous adduction of the little toe followed by its sudden 
release results m a dorsiflexion of the great toe 

Schaejer's sign Babinski-like reaction on squeezing the Achilles tendon 

Rossolimo's sign Flexion of the toes, on quick percussion of the tips of the patient’s toes 
with the finger tips 

Mendel-Bechtrov sign Flexor movement of four outer toes induced by tapping the dorsum 
of the foot in the region of the cuboid bone 


DEEP REFLEXES 

A deep reflex {tendon r^ex or muscle stretch reflex) is usually elicited by 
dehvering a sharp tap or blow on a tendon or bony prominence in order usually 
to cause sudden stretching of a muscle or tendon The tap, by stretching the 
tendon momentarily, stimulates sensory end organs or receptors, which in turn 
starts the reflex action In general, in the absence of lesions involving any 
of the components of the reflex arc, the activity of muscle stretch reflexes indi- 
cates the balance between excitatory and inhibitory impulses, reaching the 
lower motor neurones from various higher centres 

Technique of ELiaxAxioN There are several methods of eliciting deep 
reflexes, but certam requirements are common to all these methods (1) The 
patient must keep the limbs completely relaxed He must be asked not to 
help the exammer m any way, in short just do nothing (2) An optimal amount 
of tension should be produced in the muscle, by stretching it through passive 
movement and by favourable positiomng of the extrenuty (3) The method of 
apphcation of the stretch stimulus m case of a deep reflex usually consists 
of a sudden sharp blow, struck with a percussion hammer Whenever neces- 
sary, successive blows may be struck with different degrees of seventy m order 
to judge the degree of response (4) Certam reflexes such as the biceps jerk, 
are best elicited by indirect percussion, that is by placing the examiner’s finger 
or thumb over the tendon of the muscle before delivenng the stroke 

Reinforcement of reflexes (Fig 13 93) When a reflex is difficult to elicit 
in spite of relaxation, efforts should be made to reinforce the reflex, through 
some determined voluntary act, with a view to increasmg muscle tone through- 
out the body The patient may be asked to reinforce by (a) hooking the 
fingers of both hands and then exerting a strong pull, (Jendrassik’s method) 
(b) By clenchmg the teeth (c) Another effective method of reinforcement is to 
induce a mild voluntary contraction of the muscle that is being tested eg active 
plantar flexor of the foot The contraction must be sufficient enough to tighten 
the muscle but not to produce movement of the joint, lest the reflex be aboli- 
shed altogether by a powerful contraction of the muscle (d) Forably raising 
the head 


33A 
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Grading of responses An assessment of the activity of tendon reflex 
demands consideration of several features — the speed, force or amphtude and 
duration of contraction, and the rapidity vnth vhich it is checked Some 
method of gradmg of reflexes is therefore desirable in climcal practice The 
following alternative methods of recordmg are therefore recommended 


0 Absent 


0 

Absent 

1 Sluggish 

or 

(+) 

Sluggish 

2 Active 


+ 

Present 

3 Very active 

or 

+ (+) 

Bnsk 

4 Clonus 



Exaggerated 



+ -f + 

Clonus 

Important reflexes 

Although 

almost every muscle 

of the body is capable 


of contracting reflexly to a stimulus capable of stretching it, it is customary to 
study the followmg deep reflexes only dunng routine neurological examination 

Jaw jerk (Mid-pons) The mouth is kept slightly open and the examiner’s 
finger placed firmly over the chin, the finger is then struck with a small ham- 
mer or with another finger Alternatively, a pencil may be laid on the low^er 
teeth and tapped Sudden closure of the jaw through muscle contraction is 
observed Normally the jerk is very sluggish and may even be absent Mark- 
ed exaggeration of the jaw jerk suggests an upper motor neurone lesion above 
the level of the pons and may occur in pseudobulbar palsy, motor neurone 
disease and disseminated sclerosis 

Pectoraus reflex (C 5, C 6, C 7, T 1) The patient adducts the arm 
shghtly and the tendon of the pectoral muscle, near its insertion on the hume- 
rus, IS struck either directly or (preferably) indirectly with the exammer’s left 
hand mterposed Contraction of the muscle can be both seen and felt 
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Biceps reflex (C 5, C 6) With the patient’s arm senuflexed at the elbow 
and resting on the thigh or on the examiner’s forearm, the examiner after 
placing his thumb over the patient’s biceps tendon stakes it with a hammer 
The forearm will be seen to flex with a jerk 

BRAcmoRADiAL (Radial penosteal) reflex (C5, C6) On staking the 
styloid process of the radius in the semipronated forearm, there is contraction 
of the brachioradialis and flexion of the elbow The biceps often contracts 
as well and there may be slight flexion of the fingers The reflex is said to be 
“inverted” if finger flexion is the only response This is associated with an 
absent biceps jerk It is probably explained by loss of spinal reflex m part 
of Its course through the spmal cord in segments C 5, C 6 associated with a 
lesion of pyranudal tract at the same level The latter causes a widemng of 
the zone of provocation of reflexes below the level of the lesion The muscles 
which flex the fingers and thumb are innervated at a lower level than C 5, C 6 
and thus show a brisk stretch reaction At the same time the triceps jerk 
(C 7, C 8) IS also brisk An inverted supinator reflex indicates a cord lesion 
at the level of the fifth cervical segment causing a lower motor neurone lesion 
of C 5 and an upper motor neurone lesion of reflexes innervated below this 
level It IS fairly common in cervical disc lesion, syrmgomyeha, trauma to the 
cervical region and at times in cervical neoplasms 

Triceps reflex (C6, Cl, C8) The patient is made to flex the semi- 
pronated arm, which is pulled across the chest, and the taceps tendon struck 
just above the olecranon process to elicit a contraction of the triceps muscle 

Inverted tnceps reflex If on tapping the olecranon, the response consists of flexion of the 
forearm without any contraction of the tnceps, it is called inverted tnceps reflex It signifies 
a cord lesion at C 8 level 

Finger flexion reflex (C 7, T 1) The patient partially flexes the tenmnal 
phalanges of his fingers The exarmner then places his rmddle and mdex 
fingers on the palmar surfaces of the phalanges and strikes them with a hammer 
Flexion of the fingers will be seen and felt 

Knee jerk (Quadnceps reflex, patellar reflex) (L2, L3, L4) This reflex 
can be elicited in one of several ways (a) Sitting position The patient is 
made to sit on the edge of a high bed, couch or chair, with the legs danghng 
freely over the edge The patient may then cross one knee over the other, or 
alternatively, the examiner shdes his own wrist underneath the knee to be 
tested, to afford support The patient’s attention is then diverted by engaging 
him in conversation and the patellar tendon struck sharply with a hammer 
half-way between the patella and the msertion of the tendon in the tibia (If 
a proper hammer is not available, the ulnar border of the examiner’s hand or 
the edge of the diaphragmatic chestpiece of a stethoscope may be used to deliver 
the blow) The leg will be seen to move or jerk forward with the contraction 
of the quadriceps muscles In case the patient’s feet are planted on the floor. 
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the legs may be moved forward with toes slightly plantarflcxcd and the tendon 
then tapped (b) Supine position In the supine position, the examiner places 
his hand or forearm underneath the knee to raise it off the bed, and then strikes 
the patellar tendon with a hammer Alternatively, he may semiflex the leg 
and thigh to an angle of 20°, rotate the extremity outward, and holding it in 
this position by grasping it beneath the knee, he strikes the blow Yet another 
method of eliciting the reflex is to push the patella downwards with the index 
finger, in order to stretch the quadneeps muscle, and then tap the finger with a 
hammer, in a downward direction Reflex contraction of the muscle pulls 
the patella up The method is useful when the lower leg has been amputated 

Ankle jerk (Gastrocnemius and soleus reflex) (L5, SI, S2) By tap- 
ping the tendo-Achilles, the gastrocnemius-soleus group of muscles contract 
and plantarflex the foot (a) Sitting position The patient sits with his legs 
danghng, upward pressure is exerted on the ball of the foot to secure proper 
tension and the tendon tapped briskly wth a hammer Alternatively the 
patient kneels on a stool or chair, with his feet hanging over the edge The 
ankle is then dorsiflexed sufficiently to obtain optimal tension of the tendon 
(or the foot grasped and passively dorsiflexed) and then the blow delivered 

(b) Supine position Partially flex the hip and the knee, rotate the extremity 
outwards, grasp the ball of the foot, dorsiflex the foot so as to tighten the tendo- 
Achilles and then tap the tendon briskly with varj'ing degrees of strength 

(c) Prone position The patient is made to he on his face, the hip is extended 
and the knee flexed at nght angles The ankle is slightly dorsiflexed so as to 
put the tendon on moderate tension A sharp tap is then given on the tendon 

Sigmficancc of reflexes Normally, all superficial and deep reflexes arc 
ehcitable and equal on the two sides Inequahty of reflexes, cither superfiaal 
or deep, on the two sides (or a discrepancy between the two) is suggestive of 
pathological disturbance of the nervous system When one or more patho- 
logical reflexes are also demonstrable anywhere in the body, the presence of 
organic nervous disease becomes doubly certain 

Superficial reflexes The sigmficancc of these has already been dis- 
cussed 


Deep reflexes Exaggeration of deep reflexes Since the deep reflexes 
are normally under partial inhibition by the higher centres, lesions of the motor 
cortex or pyramidal tracts (upper motor neurone) result in hyperactive or 
exaggerated deep reflexes Hyperactive reflexes may also be observed in 

tense individuals, m functional disorders, anxiety states and strychmne noi- 
somng ^ 


Diminution or absence of deep reflexes 

which mterrupts the reflex arc (Fig 13 94) 


‘This may result from any lesion 
The lesion may be in the sensory 
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or motor root, anterior horn, peripheral nerve or peripheral muscle 
myxoedema, there is a characteristic slowing of the relaxation of the tenc 
reflexes (Wottmatfs sign) A delayed relaxation of the anlde jerk may i 
be observed in dabetes ineihtus, hypothermia, obesity, gross oedema, a 
use of drugs such as propranolol, reserpme or qumidine, Parkmsomsm, j 
nicious anaemia, neurosyphihs, sarcoidosis, hypokalaemxa, and myasthe 
gravis 


Cell m 



Fig 13 94 Diagram of the reflex pathway of the knee jerk Destruction of the pyrami 
tract causes hypcr-reflexia Destruction of the lower motor neurone causes hyporeflexia 
arcflcxia Such a lesion may be in the (i) anterior bom cell, it may be acute (c g anter 
poliomyelitis) or chronic (e g. motor neurone disease), dO antenor nerve root (e g tumou 
(in) nerve (eg, peripheral neuritis), (iv) postenor root ganglion (eg, herpes zoster), 
postenor root entry zone (c g tabes), (vi) muscle (myopathy) 


S^/e and nature of lesion These may be obvious throu^ a study of refiexi 
For instance, when the knee jerks are lost but the ankle jerks exaggerated, t 
lesion is likely to be m the region of the third and fourth lumbar segments 

Latent reflexes A pyramidal lesion may besides causing exaggeration 
deep reflexes bring to the fore some latent reflexes which suggest a pyramid 
lesion if present on one side only 
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Hoffmanns reflex (Finger flexion reflex) The examiner supports the patient’s 
hand with the fingers partially flexed The middle finger is partially extended 
and either its middle or distal phalanx is grasped firmly between the examiner’s 
index and middle fingers With a sharp forcible flick of his thumb, the 
examiner snaps the nad of the patient’s middle finger, causing a forcible in- 
creased flexion of his finger followed by sudden release If the reflex is posi- 
tive there is flexion of the other fingers, including the thumb 

Wartenberg's sign With his left hand the examiner tightly grasps the 
patient’s supinatcd hand at the wtisI from below With his right hand he 
hooks his four bent fingers into the four bent fingers of the patient The 
patient is asked to bend his four fingers further against those of the exammer 
and to exert all his strength The examiner pulls against the patient’s fingers 
When slightest spastic paralysis of the hand exists, (he patient’s thumb is 
adducted, flexed and moved inward across the palm In the normal individual 
the thumb remains immobile or its end phalanx bends verj^ little 

A neurologic reflex chart (Fig 13 95) is useful for recording the various res- 
ponses obtained 

Clonus A rhythmic, repetitive contraction of a muscle, stimulated through 
the mechanism of the “stretch reflex” is called a clonus In the presence of a 
hyperactive deep reflex, if constant pressure is maintained w'lth a view to keep- 
ing the muscle being tested under tension, the reflex may occur repetitively, 
or keep on recurring In the great majonty of eases, a sustained clonus with 
exaggerated deep reflexes indicates organic disease of the nervous system 

Ankle clonus The extended leg, with the knee slightly bent, is held by 
the exammer in one hand whilst the foot is grasped with tlic other The foot 
IS then briskly dorsiflexcd one or more limes A dome repetition of the ankle 
jerk or a peculiar rhythmic contraction of calf muscles will be observ'cd in 
case of a clonus If the jerking keeps on recurring for as long as the pressure 
IS maintained on the sole of the foot, it is referred to as true or sustained clonus 
If after a few jerks the phenomenon dies out in spite of pressure being main- 
tained, the clonus is called z false or abort i\c clonus False clonus may be 

observed in normal subjects with hyperactive reflexes and m eases of ncurasthcl- 
nia 

Patellar clonus (Knee clonus) This is elicited by extending the leg, 
grasping the patella between the thumb and the forefinger and suddenly push- 
ing It down Clonic contractions of the quadriceps muscle arc obscn'cd 
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VISCERAL REFLEXES 

Micturition 

Analomj Tnc DLAcnER The wall of the bladder contains unstnped muscle fibres, which 
constitute the detrusor muscle The outlet of the bladder to the urethra is controlled by two 
sphincters, the internal sphincter which like the detrusor contains unstnped or involuntary 
muscle fibres, and the external sphincter which consists of stnped or voluntary muscle 

Nervt supply The bladder receives its nerve supply from the parasympathetic, which 
transmits impulses of an insoluntary reflex nature, and the cerebro-pudcndal pathways, 
which cany fibres responsible for voluntary control 

The paras) nipalhctic supplies the detrusors and sphincters The prc-ganglionic fibres anse 
from second, third, and fourth sacral segments and end in the vesical plexus From there 
post-ganglionic fibres supply the detrusor and internal sphincter via the peine nerves The 
external sphincter is supplied by pudic nenes Stimulation of the parasympathetic results 
in contraction of the detrusor and relaxation of the internal sphincter, resulting in evacuation 
of the bladder 

The ccrcbro-pudcndal pathnays The upper motor neurons after ansing from the para- 
central lobules, reach the lower part of the spinal cord where the fibres synapse aroimd the 
antenor horn cells of S2, S3 and S4 The lower motor neurons pass pcnpherally to supply 
the external sphincter and carry impulses which bring about voluntary cessation ofmictuntion 

The bladder also receives sympathetic fibres from the upper lumbar segments of the cord, 
througli the hypogastnc ncrv'cs and ganglia, but these are of little importance 

Normal micturition As urine accumulates in an empty bladder, the 
extra volume is accommodated by relaxation of detrusor muscle vvithout 
allowing intravcscical pressure to rise When urine volume exceeds 100 to 
150 ml intravcscical pressure increases and the sensation of full bladder in- 
trudes on consciousness, with further distension of bladder, the sensation 
becomes more and more unpleasant and painful Despite these sensations 
voluntary' control over the sphincters can be maintamcd by an adult till the 
unne volume reaches approximately 450-500 ml 

In the initiation of mictuntion, the first step is removal of voluntary inhibi- 
tion When this occurs, the internal sphincter relaxes, the sacral reflex arc is 
facilitated, the detrusor contracts, the external sphincter relaxes and bladder 
IS evacuated During the act, micturition can be voluntarily stopped by 
contraction of the external sphincter 

DcriNiTiON or bladder symptoms 

Hesitancy A delay or difficulty in starting urine 

Urgency or prccipitancv Difficulty in holding urine The contractions 
of the wall of the bladder becomes so vigorous that tliey cannot be resisted 
by the external sphincter and mictuntion becomes precipitate 

Retention Impairment of voluntary control of bladder with the result 
that urine cannot be evacuated at will 

Dribbling A type of incontinence in which a few drops of urine keep on 
escaping from the overfilled bladder 
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Incontinence (i) Stress incontinence Loss of unne may occur during 
laughing, coughmg, lifting or walking up or down the stairs (ii) Psjchologic 
incontinence The patient retains the desire to void and has the ability to stop 
mictuntion but he does not care to stop it and he may void on the floor This 
happens in the lobotomized patient (in) Overflow incontinence (i\) Reflex 
incontinence or automatic bladder (v) Incontinence of non-rcsistancc or 
dribbhng 


Disorders of bladder function 

(1) Sensory denervated bladder A lesion selcctixcly affecting the sen- 
sory autonomic pathways of the bladder is classically seen in tabes dorsalis 
Other causes are diabetic autonomic neuropathy, multiple sclerosis, subacute 
combined degeneration In cauda equina lesions, lesions of sensory roots 
usually also involve motor roots There is absence of sensation of filling of 
the bladder, and passage of unne through urethra However as the efferent 
pathways are intact, patient can be trained to evacuate the bladder pcnodically 
If bladder is not evacuated in time, there is overflow incontinence Charac- 
tenstically patient becomes aware of incontinence only when the clothes 
become wet 

(2) Motor paralytic bladder This results from lesions of sacral seg- 
ments or motor roots The sensations of bladder filling arc presen cd. Par- 
tial lesions produce hesitancy, strainmg, poor stream and incomplete evacua- 
tion Total paralysis causes paralytic atonic bladder with retention and oxer- 
flow incontinence Pressure on abdominal w'all can help m evacuation In- 
fection occurs due to stasis of unne 


(3) Combined sensorimotor lesion Lesions of cauda equina, or destruc- 
tive lesions of sacral spinal segments produce combination of sensory and motor 
lesions The result is a paralytic, atonic bladder, devoid of sensations, with 
overflow incontinence Sometimes, the vescical plexus takes over the function 
and bladder contraction may occur due to local reflex arc Such a bladder 
is called “autonomous” bladder 


(4) Transverse lesion of spinal cord abovt the conus medullaris The 
immediate efiects are as follows 

(a) Retention of urine The detrusor becomes toneless and fails to respond, 
by contraction, even when stretched by accumulated unne, the internal sphincter 
remammg contracted 


(b) Overflow incontinence When the bladder cannot be further distended, 
the intravesical pressure may force open the internal sphincter, resulting 
in dnbblmg incontinence As the external sphincter is also toneless, voluntary 
control IS not possible ^ 

'Jnc/iiriuo/i (i) In the absence of secondary infection of the 
bladder, after the stege of shock has passed off, the detrusor regains its tone 
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When Its tone reaches a certain intensity, the contraction of the internal sphinc- 
ter IS overcome and unne escapes Reflex or automatic micturition, although 
usually independent of external stimuli, may be initiated by reflex stimuli- 
In slowly progressive or partial damage to the cord, the usual sequence is 
difficult micturition or there is delay m starting micturition (or a weak stream) 
followed by retention of unne and, later, dnbbhng incontinence and automatic 
micturition (“automatic” bladder) 

(ii) Infection of the bladder causes failure of hypertrophy of the detrusor and 
bladder automaticity docs not develop Either over-distension with overflow 
incontinence persists or the condition reverts back to one of retention of unne 

(5) Bilateral lesions of the para central lobules or internal capsules 
This may be due to supenor longitudinal sinus thrombosis which is of rare 
occurrence Tins condition is characterized by a sequence of three stages 
namely retention, overflow incontinence and automaticity In advanced 
cases, the bladder tonus may become so great, that even a small amount of 
unne may initiate micturition 

Dcfaccation 

Anntom> The nerve supply of the rectum is similar to that of the bladder The para- 
s>'mpathctic centre is situated in segments S 3, 4 and 5 Parasympathetic impulses induce 
contraction of sigmoid and rectum and relaxation of internal sphincter Afferent impulses 
about degree of rectal filling are earned to the cerebrum mainly by parasympathetic and to 
some extent by sympathetic fibres Efferent v oluntary impulses from the cerebrum arc earned 
by fibres which descend in the lateral columns and reach the anterior horn cells of Th 6 to 
Th 12, which arc concerned with contraction of the abdominal muscles which constitute an 
important detrusor of the rectum 

Disturbances of rectal function Trans\erse lesions of spinal cord above sacral 
lex cl There is faecal retention due to loss of voluntary control of sphincter 
am and sensation of rectal urgency Occasionally, there is reflex intermittent 
involuntary dcfaccation 

Lesions of sacral cord Faecal incontinence results due to paralysis of 
sphincter am Hard faecal masses may be retained 

DISTURBANCE OF SEXUAL FUNCTION 

Impotence is a relative or complete inability to initiate, sustain or success- 
fully conclude the act of sexual intercourse A majority of cases of impotence 
arc psychogenic in origin Impotence can be due to structural damage to the 
iumbo-sacral plexus, cauda equina or conus medullaris Neurological condi- 
tions with which impotence may be associated include tabes dorsahs, tabo- 
paresis or other varieties of ncuro-vascular syphihs affecting the cord, disse- 
minated sclerosis and some cases of progressive muscular atrophy as well as 
all traumatic lesions affecting the spinal cord at or above the level of the first 
lumbar vertebra Diabetic autonomic neuropathy is another important 


cause 




Voluntary motor control 



Fig 13 96 Charcots joint Arthropa- 
thy of the left knee joint with 
subluxalion m a ease of tab^s 
dorsalis 



Tig 13 97 Deformity of the Fig 13 98 Secondary deposits m skull 

skull due to intracranial from acute Ivmphoblaslic Iculacmn 

neoplasm (meningioma) 
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TROPHIC AND VASOMOTOR CHANGES 

Nutritional or trophic changes form an important part of examination in 
many cases of neurological disease Each nerve cell constitutes the trophic 
centre for its fibres, the trophic centres m the case of motor nerves being located 
in antenor horn cells, those of sensory nerves in the posterior root ganghon 
cells Trophic disturbances of neurological origin may manifest themselves 
in the skin, nails, subcutaneous tissues, muscles, bones or joints 

Skm. The skin may become thickened (hyperkeratosis), pigmented and 
glossy, display alterations of colour, patchy pigmentation, cutaneous ecchy- 
moses or even cyanosis There may be loss of sweating or excessive sweating, 
particularly over the face and upper limbs The commonest trophic lesion 
m case of tabes is a perforating ulcer, either underneath the pad of the great 
toe or at any pressure-point on the sole of the foot (Fig 13 96) Decubital 
ulcers and ulcers of the tips of the fingers may also anse As part of the trophic 
disturbance, loss of hair may occur, nails may become thick, curved and bnttle 

Jomts. Joints may display arthropathy, with painless swelhng, effusion 
and oedema The knee joint is most commonly affected (Fig 13 97), less 
often the hip, shoulder, tarsal joints, elbow, ankle and small joints of fingers 
and toes There is proliferation and destruction of cartilage and bony surfaces 
and formation of new bone fragments some of which may be free within the 
joints 

Bones Fragility of bones, decalcification and fractures may occur Le- 
prosy, synngomyelia and tabes dorsalis are the diseases in which trophic 
disturbances are commonly observed 

CRANIUM AND SPINE 

Some neurologists prefer to begin with the spine and cranium m an exami- 
nation of the nervous system The bony cage of the central nervous system 
may reflect diseases of this system or vice versa 

Cramum (1) Size and shape of head Anymacrocephaly or microcephaly? 
(2) Retraction of head in menmgitis and torticolhs (3) Deformity, such as 
oxycephaly Tenderness on palpation or percussion may be foimd in the re- 
gion overlying a tumour A bony boss may overhe a meningioma (Fig 13 98) 
Deposits in the skull may occur in leukaemia and malignancy (Fig 13 99) 

(4) Percussion of the skull may disclose dullness over a subdural haematoma 
Separation of sutures due to hydrocephalus may yield a cracked-pot sound 

(5) Bulging of fontanelles m children suggests increased intracramal pressure 

(6) Congestion and tortuosity of the arteries of the scalp may sometimes be 
associated with a vascular intracranial tumour There may be thickemng and 
tenderness of the temporal artenes in temporal arteritis (7) Auscultation 
In vascular anomalies, like angioma, and less frequently vascular tumours 
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and mtracramal aneurysms, auscultation of the skull o\er the ejeballs or the 
site of lesion may reveal a bruit It should be noted if the bruit alters m cha- 
racter on compression of the carotid arterj or jugular \ein on either side 

Spme The spme is examined for deformity, ngidity and tenderness 
One or more of these may be found in diseases leading to spinal compression 
(1) Kyphoscoliosis Such abnormality of spinal cun-ature may be congemtal, 
idiopathic or associated with neurological ^sease such as Friedreich’s ataxia, 
neurofibromatosis, syringomyelia, cerebral palsy or poliomyelitis (2) lj>rc}osts 
of marked degree causing an arched back is seen wth muscular dystrophies 
and myopathies (3) Kyphosis or gibbus is common in tuberculosis of the 
spine, not an uncommon cause of paraplegia (4) Jiigid spme Rigidity 
of the spine is common in spinal tuberculosis In protruded disc of cervical 
spondylosis the mobihty of the cenical spine tends to be restneted On forced 
flexion of the neck, the feeling of an electric current passing down the xertcbral 
column, and often into the arms and legs may be present (Lhcrmitle’s sign, 
barber chair sign) The same phenomenon may occur xnth other causes of 
cemcal cord compression such as arachnoiditis, space occupying lesions, etc 
In case of lumbar spondylosis there is restncUon of spinal moiemcnts at that 
Ie\el and the spinal muscles are tense In both cemcal and lumbar lesions 
there may be an increase in local pain and pain of radicular distnbution on 
moiement of the spine, and on coughing, sneezing or straimng (5) Tcrder 
spme Local areas of tenderness may be elicited by gentle percussion of the 
spme Tenderness can occur with tuberculosis or other infection, tumors of 
the xertebra or secondary carcinomatous deposits, syphilitic osteitis and osteitis 
deformans, apart from traumatic injury 

STANCE 

The patient is asked to stand erect as still as possible His posture and pre- 
sense of imoluntary moxements, if any, are obserxed The patient is then 
asked to stand erect xxith his feet together and eyes open Any tendency to 
sway or lose balance should be noted. Remaining in this posture, the patient 
IS next asked to close his eyes, care being taken to see that he docs not fall 

Abhormautes of stance 

1 Akmesia In Parkinsonism the patient stands shghtly stooped, the face 
IS expressionless, and the head is turned m company with the shoulders and 
trunk 

2 Abnormalities of eqwld>num (1) SMaymg men a normal indixidual 
stands with his feet together, there is a tendency' to sway slightly In cere- 
bellar disease the swaying is markedly accentuated and the patient max sway 
xxildly from side to side but will not fall Inability to remain upnghl in 
absence of paralysis, may also be met with m xertebrobasilar ischemia due to 
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atherosclerosis, or vestibular lesion on the affected side, or may be hystencal 
(b) Tendency to fall backwards may be encountered in patients with basilar 
atherosclerosis, lesions of the cerebellar venms, or of foramen magnum e g 
Arnold-Chian malformation, the tendency to fall backwards being especially 
so on looking upwards (c) Standing on a wide base with feet well apart- is 
seen either with dorsal column lesion, or cerebellar disease, the differentiation 
can be made by Romberg’s test 

3 Squatting and standing up Due to weakness of proximal leg and para- 
spmal muscles, the patient rises by ‘climbing up bis legs’ in muscular dystro- 
phies, (Fig 13 99) some cases of myasthema, polymyositis, and chronic 
polyneuropathies 


GAIT 

In the course of evolution, the pronograde or four-legged gait of ammals 
has been replaced in man by the plantigrade or two-legged gait, because of 
his adoption of the upnght posture for standing 

A normal gait may become disordered as the result of loss of muscle power, 
alteration of muscle tone, mcoordmation of movement, defonmty, pain dunng 
movement or hysteria The majonty of abnormal gaits are due to disease of 
the nerve system or of the muscles 

To observe the gait ask the patient to walk normally and follow him as he 
walks, being ready to support him should he tend to fall Where there is a 
mimmal d isorder nf gait, more elaborate tests may be employed such as heel- 
to toe walking (t andem walkin g), or hopping on one or alternate le gs The 
patient may also be asked to walk forward , t hen turn round quickly and then 
walk along a straight hne for about 30 feet (approximately 10 metres), then 
turn and go back to the starting point 

The following types of abnormal gai t are particularly noteworthy, with 
familiarity and practice, most of them are easily identifiable 

Hemiplegic gai t (Circumduction gait) This is a vanety of “spastic” gait 
commonly encountered in cases of hermplegia and indicative of a unilater al 
pyr amidal or upper motor neurone lesion, resulting i n umlateral spasticity o f 
muscles At each step, the pelvis is tilted sideways , the affected and rigid 
lower limb i s stiffly dragged sideway s and forwards in semi-circular fashi on, 
the inner side of the foot scraping the floo r, the paral3dic arm is usually kept 
flexed a nd immobile 

Spastic gait (Sticky gait) This is another vanety of gait, encountered in 
cases o f spastic paraplegia or diplegi a, and indicative of bilateral pyramidal 
disease, as in subacute combined degeneration, disseminated sclerosis, spinal 
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nn mnression and syringomyelia The patient’s legs are held stiffly together, 
“fEe pelvis being tilted from side to side and th e toes scraping the floor on either 
Side 

Scissors gait (Cross-legged gait) An exaggerated form of paraplegic gait, 
with excessive spasticity of the a dductor muscles of the thighs , resulting in the 
legs fiihg either clbsely approximated or crossing each other on walking, 
as in cases o f Little’s disease or cerebral diplegia in children 

The term spastic gait, indicative of increased muscle tone, has been applied 
mdiscnminately to a variety of gait?, such as the hemiplegic, par aplegic and 
scissors gait, and is therefore best avoided 

I — I , 

Shuffling gait (Parkinsonian gait, festmant gait, festmatmg gait) The 
patient, with the head and trunk bent forwards and t he limbs partially flexed , 
wal ks with shortT rapid sHuimng ste^ There is loss of swinging of th( Larms 
when walkin g When pushed forwards (propulsion), backward^retropulsion) 
or sideways (latenpulsion), he is unable to pull him sel fup. the wa lk frequently 
developing into a trot, sh ufBle o r he gives the appearance of “chasing his 
centre of gravity^’ This type of gait is encountered m Parkinson*s disease , 
cerebral arteriosclerosis, and he patolenticular degenerat ion 

Ataxic gait ( Reeling gai t, staggering gai t) (1) Cerebellar ataxic gai t 
Encountered in cerebellar disease, disseminated sclerosis, Fri edreich's at axia 
and h ereditary c erebellar ataxia, this type of gait is charactenstic ThcTeet 
are planted wide apart and the p atient walks m a swaying, reelin g, st aggenng 
or uncertain manner like a “drunJJ*, and \vitF a tendclicy t o"swing to on^or 
o ther side The gait of a person with a disturbance of the vestibular appa> 
ratus may also be reeling The tendency to walk towards the side of lesion 
and in a circle (compass gait), though charactenstic of unilateral cerebellar 
lesion, may be encounteredTm umlate ral labyrinthine disorde r 

(2) Sensory ataxic g ait (Tabetic gait, stamping gait) This type of gait 
limy he noted m tabes dorsalis^ Polyneuritis, cau da cqm na lesion or subac ute 
combined degeneraUon The patient walks with the feet wide apart , the leg 
IS suddenly raised M jh, thrown forward or waved about m an uncertain manner 
an d then brought' down, h eel firs t, in a noisy or stamping m anner His eyes 
are firmly glued to the ground whilst walking, as observed by Osier, many 
years ago, “the normal man walks by faith, the tabetic by sight” 

The cause of an ataxic gait cannot regularly be discovered from observation 
of the gait alone 

High-steppage gai t (Flaccid gait, prancing gaiQ In pblyneunbs, polio- 
mygli^ c auda equina tum our or m external pop liteal nerve lesion, because 
ot foot^p, the foot 13 raisjq_a_bn_o.rm a Uy.hj£h iH order to clear the’ ground 
and IS then brought d own \vith a slap 
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Ja unty gait (Dancmg gait) Due to a combina tion of jerky involuntary 
fnovements with muscular hypotonia, the gait in chorea displays a charactens- 
tic “j aimtines s'’ and unpredictability of behaviour In the patient of multiple 
sclerosis, due to a combination of spasticity, and ataxia, the weight bearing 
extremity may display dancing or bounding movements which are rapidly 
repeated, giving rise to irregular, up-and-down movement of the entire body 

Hysterical gait There is no standard or “set” pattern for this gait The 
gait in hystena is lisUally inconsistent, bizarre, associated with emotional up- 
heavals, displays no signs of organic neurological involvement, does not con- 
form to any recogmzed type of gait and becomes particularly noticeable in 
the presence of bystanders 

Waddling ga it (Oscillating gait) The body sways or waddles from side 
to’side like that of a duck, the feet are planted wide apart, the shoulders thrown 
back and the abdomen pushed forward s This type of gait may be due to 
congemtal dislocation of the hi ps, mus cular dystrophy or myopathy, massive 
abdomina l tumour, as cites or late pregnancy 

In the patient wath m uscular dystr ophy, weakness of the extensors of the 
sp ine and knees leads to" the adoption of a characteristic method ot standing 
u'p from the groun d-^“cli mbing or walking up his own le gs” The boy rolls 
over on his abdomen, then slowly gets on to his hands and knees, keeps his 
hand on tHg~ T!oor as long as possibl e and then nses by clasping his legs and 
_ knffp;<; nh ftrnatpily until he gradually brings his body into the erect position 
(Fig 13 99) 

In advanced stages of muscular dystrophy, the patient may not be able even 
to stand erect but may be able to move about on his fingers and toes in a pecu- 
liar frog-hke gait 

Myotome gait In dystrophia myotomca or myotoma congemta, failure 
of the muscles to relax properly after contraction results in a peculiar gait 
interrupted by severe tonic spasms of muscles Any attempt to walk, turn or 
change the speed of walking, results in a prolonged spasm or myotonus with a- 
transitory incapacity to walk 

Limping gait This may be due to pain from fracture, arthritis, sprain or 
painful callosity, or a defomuty, such as congemtal dislocation of the hip, 
club foot, or unequal length of the legs The limp may be either painful or 
painless, m the former type, the patient avoids putting his weight bn the affected 
leg whilst walking 

Kinesia paradoxa Sometimes observed in Parkinsonism, kinesia paradoxa 
represents ability to nm better than walk 

Tandem walking Patient is made to walk heel-to-toe in a straight line It is a good test 
for the mtegnty of the vermis of the cerebellum which may be affected in alcoholic cerebellar 
degeneration 
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Apraxia of gait The patient s^ms to have forgotten how to use the muscles to w^Ik and 
the steps arc small and uncertain He often stops and has to be plodded on to move This 
type of gait may be observed m lesions of the frontal lobe or bilateral damage to cortico- 
spinal tracts in internal capsule, central peduncles or high brain stem c g- pseudo bulbar 
palsy 

Gait in intermittent claudication The patient walks normally at first, but after going 
some distance, he stands still or sits dovm to rest till the spasm relaxes and then starts ofi 
again This is usually due to defective blood supply to the leg muscles, secondary to pen- 
phcral vascular disease. 
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Fig 13 99 Method of nsmg from the supine to the erect 
position in pseudo hypertrophic muscular dystrophy 
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Abdomen 

Auscultation of, 401 
faction sounds, 403 
murmurs, 402 
oesophageal sounds, 403 
peristaltic sounds, 402 
succussion sounds, 403 
vascular sounds, 402 
contour (or shape) of, 371 
distension, symmetncal of, 371, 394 
inspection of, 370 ^ 
landmarks of, 369 
localized swellings of, 371 
palpation of, 376 
bimanual, 377 

by dipping (ballotment), 377 
by reinforcement, 377 
deep, 377 
methods of, 376 
normal structures^ 378 
superficial, 377 
technique of, 376 
persussion of, 394 
technique of, 394 
quadrants of, 369 
regions of, 369 
retraction of, local, 372 
scaphoid (or boat-shaped), 371 
topographical anatomy, 369 
Abdommal 
asymmetry, 371 
contents, 370 
lump (or mass), 379 
consistency of, 380 
fiuctuation of, 381 
mvestigatiomof, 379 
mobility of, 380 
position of, 379 
pulsation of, 380 
respiratory movement of, 380 
size of, 380 
surface of, 380 
tenderness of, 380 
mensuration, 403 
meteonsm, 394 
pain, 12 
causes of, 12 
method of inquiry, 13 
peristalsis, 375 
pulsations, 374 
rebound tenderness, 378 
referred tenderness, 379 
ngidity, 378 
stnae, 372 
tenderness, 378 


tympamtis, 394 
wall 

doughy feel of, 379 
oedema of, 379 
resistance of, 378 
respiratory movements of, 375 
skin of, 372 
veins of, 373 
Abducent nerve, 448 
Abscess, 93 
Acalculia, 435 
Achondroplasia, 83 
Acrocephaly, 112 
Acrocyanosis, 176 
Acromicna, 166 
Adiadokokinesia, 489 
Adiposis dolorosa, 86 
Adiposity or obesity, 84 
Adrenogenital syndrome, 85 
Adventitious (respu*atory) sounds, 354 
classification of, 357 
crackles (crepitations), 355 
falhng-drop sound, 362 
friction sounds, 360 
metallic tinkling, 362 
post-tussive suction, 362 
rales, 355 
rhonchi, 354 
succussion splash, 361 
water-whistle sound, 362 
wheezes, 354 
Aegophony, 365 
Aerophagia, 14 
Alfect, 414 

Affective ambivalence, 415 
Affectivity, 414 
Agitation, 415 
Aggression, 408 
Agnosia, 439 
Agraphia, 434 
Alae nasi 
active, 132 
atresia of, 132 
Albinism, 98 
Alexia, 434 
Alopecia, 114 
areata, 114 
congenital, 114 
universalis, 114 
Amaurosis, 443 
Amblyopia, 442 
Amnesia, 417 
Amphonc breathing, 353 
Anacrotic pulse, 200 
Anaesthesia, 499 
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dissociated, 503 
Anarthna, see dj'sarthna, 437 
Anal pcrsonalitj, 407 
Anasarca, 9S 

Aneuo'snis of ]ov*cr extremities, 177 
Anhidrosis, 95 
Anisccona, 455 
Anl-ylosing spondylitis, 183 
Anorcaa, 16 
Anosmia, 441 
Anxjctas nbiarum, 179 
AnxicOf 415 

Apex b^t (or thrust or impulse), 223 
abnormal, 223 
absence of, 224 
defeiinon of, 223 
diSuscncss of, 212 
displacement (or shift), 211 
causes of, 212 

in left \cntncular enlargement, 212 
m pencardiai effusion, 212 
m nght V cntncular enlargement, 21 2 
extent, 223 
force, 223 

causes of increased force, 212 
m left \ cntncular h>’pcrtroph>, 212 
m duJdhood, 223 
in >oung mdniduals, 223 
imisiblc, 211 
causes of, 211 
locauon, 223 
mobility of, 225 
normal, 223 
sbift, postural 211 
absrace of, 21 1 
site (or position of), 223 
l^'pes of, 223 
absent, 224 
bifid, 213, 224 
double, 224 
feeble, 225 

hcaMng (or resistant) 223 
h>perdynamic, 224 
impalpable, 224 
myotouic, 225 
negative impulse, 213 
snapp> (or slappmg), 224 
tapping, 224 

Apex impulse, see Apex beat, 223 
Apex thrust 210 
Aphasia, 433 
amnestic, 435 
dcSmtion of, 433 
expressive, 434 
global (or central) 435 
imestiganon of 436 
jargon, 434 
motor, 434 
nominal, 435 

rcccpti\*c (or afferent), 434 

sensor>, 434 

tests for, 435 

rw-pes of, 433 

whal, 434 

visual, 434 

Apneustic breathing, 74 325 


Apical thrust, 210 
Apraxia, 438 

exanunataon for, 439 
types of, 438 

App^ite, disorders of, 15 
Arcus senihs, 128 
Argyll Robertson pupn, 457 
Anenal disease, occlusive, 177 
ArtenaJ pressure, 203 
auscultatory technique, 205 
diastolic, 207 
femoral (or crural), 206 
in aortic regurgitation, 203 
in aortic stenosis, 209 
in auncular fibrillation, 206 
m hypertension 208 
measurement of, 205 
sy3tolic, 207 
Artcnal pulsations, 221 
Artcnal pulse, 195 
Artcnal sounds, 262 
pistol shot, 263 
Traube s double tone, 263 
Artcnal 'wulls, 199 
artenosclerotic, 199 
palpation of 199 
pipe stem, 199 
Artcnal spider, 104 
Artcncs 
abdominal, 374 
distended subcutaneous, 27? 
m lov.er cxtrcmiU, 177 
Artenosclcrosis, 162 
Artcniis, temporal, 130 
Arthntic patient, examination of, 179 
Arthntxs 
acute, 181 
causes of, 1 81 
chronic, 182 
AsctTcs, 394 
causes of 397 

differential diagnosis of, 398 
fluid thnll in, 395 
horsc-shoc-shaped dullness in, 395 
mechanism of, 398 
para-umbibcal dullness in, 397 
puddle sign in, 397 
shiftmg dullness in, 396 
signs of, 395 
tests for, 395 
Astasia abasia, 87 
Astercognosis, 507 
Ataxia, 487 

Ataxic breathing, 74, 325 
Athetosis, 493 
Atonia, 473 

Atrophy of muscle 471 
of skin, 97 
Ateliotisin, 84 
Attention, 429 
Attitude, 423 
Auditory nerve, 462 
anatomy of, 462 
cochlear part, 463 
test for, 463 
vestibular part, 464 
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Auscultation, 
abdominal, 401 
cardiovascular, 233 
areas in, 235 
definition of, 233 
efficiency in, 234 
guide to systematic, 307 
history of, 233 
methods of, 234 
positions in, 237 
respiratory, 343 
methods, 343 
nature of sounds, 344 
position of patient, 343 
scheme of, 344 
systematic, of heart, 307 
Auscultatory areas, 235 
additional, 236 
aortic, 235 
classical, 235 
Erb*s, 236 

mitral (or apical), 235 
pulmonary, 235 
tricuspid, 235 
Auscultatory gap, 205 
Austin Flint murmur, 291 and page 
after index 

Automatic bladder, 525 
Automatic obedience, 409 

Babinski’s sign, 513 
Bacelli’s sign, 368 
Back, 186 
swelling of, 187 
Backache, 17 
causes of, 17 
method of inquiry, 17 
Balanitis, 189 
Basilar invagination, 112 
Beau’s lines, 171 
Behaviour, 428 

Behavioural disturbances, 408 
Belief, false, 412 
Basal-cell epithelioma, 124 
Biot’s breathing, 74, 323 
Bitot’s spot, 128 
Bjemim’s screen, 444 
Black-head or comedo, 93 
Bladder, dysfunction of, 524 
Blepharitis, 124 
Blepharospasm, 124 
Blinking, 124 
Blocking. 412, 424 
Blood pressure, artenal, 203 
diastolic, 208 
measurement of, 203 
Bones, 162, 177 
curvature of, 1 62 
deformities, angular of, 162 
localized swelling of, 162 
tenderness, 162 
Borborygmi, 402 
Brachial neuntis, 499 
Bradycardia, 73 
Brain syndrome, 416 
Breasts, 184 


diseases of, 185 

method of examination of, 184 
Breath, 137 
Breathing, 73 

abdominal or abdommo-thoracic, 73 
costal, 73 
diaphragmatic, 73 

thoracic or thoracico-abdominal, 73 
types of, 74 
Breath sounds, 
normal, 344 
bronchovesicular, 346 
characteristics of, 345 
dislnbution of, 345 
intensity of, 345 
production of, 344 
recording of, 345 
tracheal, 346 
vesicular, 345 
abnormal vesicular, 347 
absence ot, 350 
asthmatic, 350 
cog-wheel (or jerky), 350 
exaggerated (or harsh), 348 
feeble or diminished, 349 
granular, 351 
prolong^ expiration, 350 
varieties of, 347 
bronchial, 351 
amphoric, 353 
causes of, 352 

cavernous (or low-pitched), 352 
charactenstics of, 351 
differentiation of, 351 
hi^-pitchcd, 352 
medium-pitched, 353 
production of, 352 
significance of, 352 
tubular, 352 
types of, 351 
bronchovesicular, 353 
charactenstics of, 353 
production of, 354 
significance ol, 353 
metamorphosing, 354 
Broadbent’s sign, 214 

Bronchial breathing, 352, see Breath sounds 
Bronchophony, 364 
Broncho-pulmonary segments 
left lung, 316 
nghl lung, 315 

Bronchovesicular breathing, 353 
Brudzinski’s signs, 475 
Bruit d’airain, 339 
Buccal mucosa, 146 
Bulbar palsy, 469 
progressive bulbar, 469 
pseudo-bulbar, 469 

Cachexia, 86 
Calonc test, 464 
Cancrum ons, 148 
Cannon sounds, 245 
Capillary pulsation, 203 
Caput medusae, 373 
Carbuncle, 93 
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Cardwc dullness, 231 
areas of, 231 
supracardiac 232 
Cardiocharhng method of 303 
Cardjov'ascular murmurs, 263, see Murmurs 
Carc>-Coombs murmur, 293 
Carotid artcr> 
dance of, 221 
kinWcd, 221 
pulsations of, 229 
Carotid shudder, 229 
Carotid smus h>pcrscasiU\c, 55 
Ofalcpsj, 409 
Cataract, 130 
Catalonia, 409 416 
Cav'cmous breathing 352 
Ccrca flcxibilitas, 409 
Cerebellar incoordination, 489 
signs of, 489 

Cerebral ischaemia (or anoxia), 55, 416 

Ccnicnl disc, lesions of 500 

Cervical spond>Iosis 500 

Ccnix, carcinoma of, 193 

Chalazion 123 

Chance association, 411 

Chancre, 188 

Chancroid, ISS 

Charcot s joint, 183 

Checks, 133 

Chest 

abnormal, 318 
as>Tnmctncal tv pcs of. 321 
symmetneal tvpcs of, 318 
alar. 318 

anatomic areas of, 312 
barrel, 321 
boat-shaped, 321 
contracted, 321 
cross sections of, 319 
cmph>scmatous, 320 
expanded, 321 
fissured, 321 
nail, 321 
flat, 318 
funnel, 321 
gutter, 321 
landmarks of, 312 
local bulging of, 322 
local retraction of, 322 
normal, 317 
contour of, 317 
in childhood 318 
m infancy, 318 
m old age, 318 
pain, 18 
causes of. 1 8 
method of inquiry, 20 
phthinoid. 318 
pigeon, 318 
pterygoid, 318 
rachitic (rickety), 321 
scaphoid, 321 
scorbutic, 321 
shield like 321 
unilateral bulging of, 322 
unilateral flattening of, 322 


visccroptotic, 318 
winged, 318 

G)c>nc-Slokcs breilhmg 74, 123 
Cholcd div;.. 448 
Ch on dro*mi Cody'S! rophy, 83 
Chorea, 493 
Chorco iihciovis 493 
Chromohidra.is, 96 
Ch\ ostcl *s sign, 131 491 
Circum'tantialitv 4U 
Qanp asxocniion, 41 1 
Qivitle^ absence of, 1 6f) 

Clcido-crannl dv5o iO"ii 113 
Clicking sounds 361 
Chtons. enlarged 192 
Clonus 520 
anile 520 
false 520 
In-c 520 
patellar. 520 
true (Of sustained), 520 
Clomlm^ 416 
Clubbing 167 
causes of 16S 
mechaniNm of 16S 
unidigiial, 16^ 
unihicnl 168 
Glutton sjnjni-^ 183 
Coarctation of aonn 
{Intended subcutaneous anenes tn 222 
reversed 221 

Cop sslicel brcathini^ 350 
Cognition *,08 
Collapsing pulse 199 
Colon 

palpation of 393 
tumour of 393 
Colour bhndnc's 447 
Coma 20 
cau cs of, 21 
method of inquirs 23 
Comedo (hlacl head! 93 
Compulsion 409 
Conation, 405 
Confahuhuon 424 
Confusion, 416 
Conjugate deviation 4^2 
Conjunctivas 127 

Consciousness, state of 415,424,428 
Constipation, 22 
causes of 22 
method of inquiry, 23 
Constitution, 77 

amhropomcinc chssificniion 78 
autonomic classification, 78 
clinical classification, 77 
Convulsions 23 
causes of, 24 
method of inquiry, 24 
types of 23 

Coordination of muscles, 487 
tests for, 487 
Cornea 128 
Corneal reflex, 512 
Comgan pulse 199 
Cortical deafness, 435 
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Cough, 25 
causes of, 26 
method of inquury, 27 
types of, 26 
Coxa valga, 173 
Coxa vara, 173 
Crackles, 357 
early inspiratory, 356 
expiratory, 357 
late inspiratory, 357 
Cramps, 494 
Cranial nerves 
eighth (or auditory), 462 
eleventh (or spinal accessory), 467 
fifth (or tngeminal), 458 
first (or olfactory), 440 
fourth (or trochlear), 448 
ninth (or glossopharyngeal), 466 
second (or optic), 441 
seventh (or facial), 459 
sixth (or abducent), 448, 454 
tenth (or vagus), 466 
third (or oculomotor), 448, 453 
twelfth (or hypoglossal), 468 
Craniostenosis, 112 
Craniotabes, 113 
Cranium (or skull), 111 
in neurology, 528 
Crepitations, see Rales 
Cretinism, 82 
Crusting of skin, 94 
Cryptorchism, 190 
Cubitus valgus, 160 
Cubitus-varus, 160 
Cushing’s syndrome, 85 
Cyanosis, 102 
central, 103 
differential, 103 
local, 103 
mixed, 103 

Cyclothymic personality, 406 

C>Ttometry, 330 

Q^st 

branchial, 158 
dermoid, 106, 158, 
of neck, 158 
sebaceous, 106 
thyroglossal, 158 

Dacryocystitis, 123 
Deafness, 464 
cortical, 435 
types of, 464 

Decomposition of movement, 490 
Decubitus, 88 
coiled up, 88 
lateral, 87 

normal (or dorsal), 88 
of thromboangiitis, 90 
passive dorsal, 88 
prayers, 89 
restless, 90 
ngid dorsal, 88 
Defaccation, 525 
anatomy of, 525 
disturbances of, 525 


Dchnum, 416 
Delusion, 412, 424, 429 
Dementia, 417 
Dependent type, 408 
Depersonalization, 415 
Depression, 414 
Dcrcum’s disease, 86 
Dercistic thinking, 411 
Dermatographia, 98 
D’Espme’s sign, 368 
Diarrhoea, 28 
causes of, 28 
method of inquiry, 29 
Diastasis (or divancation) of rccti, 373 
Diathesis, 77 
Digital throbbing, 203 
Diplegia, 486 
Diplopia, 453 
significance of, 454 
tests for, 454 
Discrimination, 507 
Disorders of personality, 406 
Dissociated anaesthesia, 504, 508 
Dissociated reaction, 417 
Dizzmess, 59 

Doctor-patient relationship, 418 
Double vision, 453 
Doll’s eye movements, 127 
Dnbbhng, 523 
Dropsy, 98 

Dupu^ren’s contracture, 165 
Duroziez’s sign, 303 
Dwarfism, 81 
achondropiasic, 83 
cachectic, 83 
endoenne, 81 
familial, 81 
forms of, 81 
gonadal 82 

hereditary (pnmary or genetic), 81 
hypothyroid (or cretin), 82 
infective, 83 
metabolic, 83 
pituitary, 82 
skeletal, 82 
systemio, 83 
Dysaesthesiae, 499 
Dysarthna, 437 
classification of, 437 
definition of, 437 
types of, 437 
Dyschondroplasia, 83 
Dysdiadokokinesia, 489 
Dyshidrosis, 96 
Dysmetna, 489 
Dysphagia, 30 
causes of, 30 
method of inquiry, 30 
Dyspnoea, 31, 76 
causes of, 32 
continuous 76 
e\^ening, 76 
exertional, 76 
expiratory, 76 
grades of, 31 
inspiratory, 76 
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method of inquio. 32 f ‘®\'' / 

paroxismal. 76 ,-.i 

Dv-strophia adiposo peniialis 85 xanihonnia oi ^3 

^ ' L^c^ c^pre Lionel 122 


Ear 131 
cauIiHov^cr* 130 

dc\cIopmentaI anomalies of 131 
djscharpc 131 
disroloraiion of 131 
goulj tophi of 131 
locallcsions or 131 
Ecch>’moscs 92 
Echolalia 409 
Echopraxia 409 
Ecsns> 414 
Ectomorph 78 
Eczema, infantile 105 
Ejection sounds s\sto)ic 260 
Elation, 414 

Ellis, S shaped cunc of, 34) 

EmaCTation 63 
Emph>sema 
percussion note in, 316 
subcutaneous 9^ 

Emprosihotonus 88 
Endomorph 78 
Enophthalmos 126, 450 
Epididvmius 190 
Epistaxis 13 
Epithelioma lOS 
Er>ihcma nodosum I75 
Er>lhromeIaIpia I7S 
Euphona 4J4 
Exaltation 4I4 
Exatcmcnl 4I4 
Exconation of sl^in, 94 
Exophthalmos 122,450 
bilateral 125 450 
pulsating 126 
unilateral, 126 449 
Expectoration, 34 
method of inquir> 34 
Extraneous (or adxxmtuous) sounds, 354 
c<tras>'stoIic sounds (or clicks) 247 
causes of, 247 
significance of 247 
xancues of, 247 
s>5tolic ejection clicks 246 
causes of, 246 
mechanism of, 246 
sue of 246 
timing of, 246 

systolic gallop sounds (or clicks), 246 
Extremities 
losxcr, 173 
upper, 160 
E>cballs 125 

conjugate deviation of, 127 
fixed, 126 

skew delation of, 126 
tension of, 126 
wandenng, 126 
Eb’ebrovx's 122 
Eyelids 123 
oedema of, 123 


Face 116 
ncromcfMhe 116 
adenoni 119 
apoplectic 117 
nriboflaNino of 119 
a >n r ^trrsl 1 17 
brcxinl 117 
buIWop 1 20 

char ulenujv l>p^ of 1)6 

cirrlio'ic, 120 
colour of 120 
ccnp'njla) r ‘'Ifo 
cnni^il n 4^/l 

cTciinoid 1 17 
defo»mlun of 120 
dfin like no 
cunti ho d 117 
fiu h-d 12) 

Hipprxratr^ 11'' 
h>pe thxrnrd 117 
in Cu 'imp’s ssrd or* Ilf 
infiniite j 117 

in tc inu' 1 1?^ 

Iconirc Ilf 
madimna like 1 17 
mssV IjVf 117 
mitral, 1 19 
mo*"po’oiJ 1 19 
moon 120 
m a ih'^nic 118 
mvopithiv 118 
m> scv-demaio !• 1)7 
nephrotic 119 
pipmentation of 121 
pneumonic 119 
rounded )J9 
*cleri>)erTra of 120 
spasm of 122 
eating of, 122 
svnhilitic conp-Tiial IIS 
tabetic 117 
tubc'^culous UR 
racial nerve 4^9 
anatoms of 459 
lesions of dC-O 
pxU> 460 
tests for 459 
Facial pilsv 460 
bilateral 462 
mfranuctear, 4(^ 
mimic 462 
nuclear, 462 
supranuclear, 462 
Facial spasms, 495 
Fainting, 55 
Fallopian tubes, 193 
Famil) history 7 
Fasciculation of muscle, 491 
Fatigue 35 

causes of 35 
Fear, 415 
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Feeling, 413 
Fever, 69 

accompaniments of, 72 
mechanism of, 72 
stages of 70 
types of, 70 

Fibrillation of muscle, 491 
Field of vision, 443 
Fingers. 167 
absence of, 167 
blanched, 169 
clubbing of, 167 
gangrenous. 170 
Hippocratic, 167 
sausage, 167 
spider, 167 
Fits, 23 

Flaccidity (or hypotonia), 475 
Flatulence, 36 
causes of. 36 
method of inquiry, 36 
FcNibilitas cerca, 87 
Flight of ideas, 411 
Floppy valve syndrome, 289 
Fontancllcs, 113 
Forced expiratory time, 361 
Forehead, 115 

local lesions of, 1 15 
prominence of, 115) 
wrinkling of, 115 
Forgetfulness, 36 
Ferment’s sign, 483 
Fortification figures, 443 
Fourth sound, 242 
causes of, 256 
mechanism of, 255 
pathological, 255 
Fragilitas ossium, 83 
Frcmisscment cataire, 226 
Fremitus, 228 
friction, 332 
rhonchial, 332 
tactile vocal, 330 
variations of, 331 
Fnction, pcncardial, 305 
pleural, 360 

Frohlich’s syndrome, 82 
Furuncle, 93 
Friedreich’s sign, 218 
Functional ailments, 406, 421 
Fundoscopy, 447 
Fundus, 447 
abnormal, 448 
in optic atrophy, 448 
in optic ncuntis, 448 
in papilloedcma, 448 
normal, 447 

Gaertner’s method of venous pressure 
measurement, 220 
Gallavardin’s sign, 207 
Gallbladder 
enlarged, 388 

differential diagnosis of, 389 
investigation of, 388 
" palpation of, 388 
percussion of, 400 


regional anatomy of, 387 
Gallop-rhythm, 256 
atrial (or presystolic), 256 
summation, 256 
ventricular, 256 
Gait, 529 

abnormal types of, 529 
ataxic (or reeling), 530 
cross-legged, 530 
circumduction, 529 
festinant, 530 
hemiplegic, 529 

high-steppage (or prancing), 530 
hysterical, 531 

in intermittent claudication, 532 
jaunty (or dancing), 531 
limping, 531 
myotonic, 531 
Parkinsonian, 530 
scissors, 530 
shuffling, 530 
spastic (or sticky), 529 
staggenng, 530 
waddling, 531 
Gargoylism, 113 
Garland’s mangle, 342 
Genitals, 187 
female, 191 
male, 187 
ulceration of, 188 
Genu valgum, 174 
Genu varum, 174 
Gerhardt’s sign, 342 
Gigantism, 79 
endocrine, 80 
eunuchoid, 81 
foetal, 81 
forms of, 79 

hereditary (simple or genetic), 79 
hypcrpituitary, 80 
localized, 81 
true, 79 
Gland (s) 

lymph, see Lymphnodcs 
salivary 157 
thyroid, 155 
Glossitis 
atrophic, 141 
syphilitic, 142 

Glossopharyngeal nerve, 466 
affections of, 467 
anatomy of, 466 
tests for, 466 
Goal idea, 411 
Goitre, types of, 156 
Gonda’s reflex, 515 
Gordon’s leg sign, 514 
Graham-Steeli murmur, 296 
Grandeur, delusion of, 412 
Granular breathing, 348 
Granuloma inguinale, 188 
Graphaesthcsia, 508 
Grief, 414 

Grocco’s tnan^lc (or sign), 341 
Gums (or gingivae), 145 
Gynaecomastia, 185 
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Habit spasms (or tics) 494 
Habitus 76 

asthenic or hsposlhcnic 11 
athletic 77 
dvsplastic 77 
cndocnnc 77 
h>prrsthcnjc or sthenic 77 
normosthenic or orthosthcnic 77 
phthinoid or phihisrah 77 
plethoric or apoplectic, 77 
l>pcs of 77 
Hacmantnomata 
Hacmalcmcsis 37 
causes of 38 
method of inquire , 3S 
Hacmatoma 92 
Hacmaturia 3S 
causes of 39 
method of inquin 19 
Hacmoptjsts 40 
causes of 40 
method of inquir> 41 
Hair 

absence of 1 10 
distribution of, 10^9 
excess of 1 09 
loss of 1 10 
oscr the head in 
HaIito>is 41 

Hallucinations 410 424 
of smell 441 
Hallux s-algjjs 174 
Hamman s sign lf>2 
Hand 

accouchcr 165 
ape 165 

class (or gnfTm) 165 
club 166 
cretinoid 166 
cot OUT of, 163 
moisture of 163 
mongoloid 166 
oath, 166 
preacher < 165 
spade 166 
succulent, 166 
temperature of 163 
tndent 166 
Handshake 164 

Hand Schuller Chnstian s>ndromc, 86 
Hand ssnting 164 
Hashimoio s disease 157 
Hastings Gilford disease 84 
Head in 
acromegalic, 112 
box> 112 
fixation of 115 
in paralysis agiians, 115 
mos-cments of, 114 
retraction I5l 
Headache, 42 
causes of 42 
method of inquirj, 42 
Heart borders percussion of, 231 
Hcanbum 43 
Hcan rhythm 239 


(hnlfhsthn 239 
fo-nl 247 
gallop 
mtuni 239 
quadruple 256 
tu lie 247 
trip’- 2<6 

Heart 

accentuation of 24i 249 
nticnuntion of 245 2^1 
22 " 

chsMff^lirn i/ 217 
conipar^tisc stud r *“ "^10 
effect of noncj'-dnv f 'r 2 ^^ 
r^^tinn 

cxtr'^card 262 
rxira 254 
fc^t 242 

nj'TC’t v' 2*1 
n^ccntL^ir^' o*' 243 
chi ern - 2'2 

tVh -d 2'" 

thru 1 h d r h 2-i* 

m*crs cf 242 
rni J ing a' 2 * 

n-ch nis*^ g odcc 21 

splrtimg p) 24 j 

sariah^e intent 24^ 

fc^irth I 242 

r’ap^i-fCwO r' 241 
identif^iitm of 240 
n ^.hanr^ pr^ J 2'*^ 

mitral snap 24i 
no m’'l 21' 
palpable 22'’ 

patho^og xariatio*' rf 242 

rrcsv\ o 1' faanci.l'ir aUi'l) 2'^ 
cau^e o'' 256 

dilTcrcrliaturn o' 2" 
left or right ai im* r 2'' 
summation Vithpt.ccn i.a^edth rd 
•'cco^'d ^oiiid 247 
abnomnlili^ of 2 9 
nb cnee o' 25) 
ncccntuaiion of 240 
cau ex of 219 
charactcnsticx of 247 
component of 219 2-t7 
in^cnsUN of 2*^9 
mas) mg o' 251 
mcchnnism of 239 
no’-ma) 23S 
p’^cduction of 2^9 
single 254 
sphtling of 249 
fixes! splitting 252 
piradoxica) splitting 25' 
v»idc sphlting 251 
third sound 241 
characteristics of 242 
dilTcrcniiation from normal third, 
mechanisms of 242 
pathological 254 
phs-slologica) 242 

Hemeralopia (or dav blindness), 44 1 
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Hcmianopm (or hemianopsia), 446 
altitudinal (or lateral), 446 
binasal, 446 
bitemporal, 446 

homonymous or heteronymous, 446 
quadranlic, 447 
Hcmiballismus, 494 
Hemiplegia, 486 
Hepar lobatum, 382 
Hesitancy, of micturition, 523 
Hctcrophona, 127 
Hiccup, 44 
causes of, 44 
Higher functions, 427 
Hippus, 457 
Hirsutism, 109 
History 
family, 7 

of present illness, 6 
personal, 9 
occupational, 9 
of addictions, 9 
residential, 9 
social, 9 

preliminary data in, 5 
psychiatric, 418 
steps in diagnosis, 1 
taking of, 2 

Hoarseness of voice, 44 
causes of, 45 
method of inquiry, 45 
Hodgkin’s disease, 
lymph nodes m, 153 
Hoffman’s reflex, 520 
Holmcs-Adic syndrome, 456 
Holmgren’s wools, 447 
Hordeolum (or stye), 123 
Hurler’s syndrome, 82 
Hutchinsonian pupil, 457 
Hutchinsonian teeth, 144 
Hydatid thnil, 400 
Hydrocephalus, 111 
Hygroma, cystic, 158 
Hypcracsthcsia, 498 
Hyperalgesia, 498 
Hypcrclasticity of skin, 96 
Hypcrhidrosis, 95 
Hifpcrpathia, 504 
Hypcrtclconsm, 120 
Hypertension, artcnal, 208 
brachial, 207 
causes of, 208 
crural 207 
diastolic 208 
systolic, 208 
true, 208 

Hyperthyroidism, 156 
Hypertonia, 474 
significance of, 474 
Hypertrichosis, 109 
Hypnogcnic 
hallucination, 410 
Hypnosis, 425 
Hypochondriac idea, 41 3 
Hypoglossal nerve, 468 
affections of, 469 


anatomy of, 468 
tests for, 468 
Hypomania, 407, 424 
Hypotension, 208 
acute, 208 
chronic, 208 
types of, 208 
Hypotonia, 473, 475 
Hysteria, 407 

Ichthyosis, 105 
Icterus (or jaundice), 46 
Idea of control, 413 
Idea of reference, 412 
Illusion, 410 
Impotence, 45, 525 
Inadequate alfcct, 414 
Inadequate individual, 408 
Inching, method of, 237 
Incoherence, 411, 424 
Incontinence, emotional, 415 
Incoordination, 487 
Infantilism, 81 
Insight, 425 
Intelligence, 425 
Intermittent claudication, 46 
Intestines, small 
lump of, 393 
palpation of, 393 
pcnstalsis of, 375 
Ins, 129 

Jaeger’s chart, 442 
Jamais Vu phenomenon, 417 
Janeway lesions, 169 
Jaundice, 46 
causes of, 47 
method of inquiry, 47 
Jcndrassik’s method, 515 
Joints, 179 
Charcot’s, 183 
Glutton’s, 183 
hacmophilic, 181 

in Schonlem Henoch purpura, 182 
Joint sense, 505 
Judgment, 425 
Jugular venous pressure, 219 
Jugular venous pulse, 215 
abnormal, 218 

differentiation from artcnal pulsation, 21 7 

Ka>scr-Fleischer ring, 128 
Keloid, 107 
Kernig’s sign, 475 
Kidneys 
palpable, 389 

differential diagnosis of, 391 
investigation of, 390 
palpation of, 389 
percussion of, 401 
regional anatomy of, 389 
Kincsia paradoxa, 531 
Kinked carotid artery, 221 
Koilonychia, 171 
Koplik’s spots, 147 
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cacsis d, 2S 

o*‘niaui-^, 33 
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\Tstii2^ 409 
Manacnsms, 409 
Mas^ilis, chrca c cy^ac, !£6 
CTinrh, 362 

’ Icdiastinal di^^IaoKrcai, 339 
Me? s liars 171 
'Tilar^clioaz, 407 
Mclaronu, niElignarH lOS 
^*e^:cr^ 4g4, 430 
loss of 35 

Mea^erc s <Lsea5r, 5S 
Mea^asaai, tes^s fo^ rpdrx m, 475 
^ ^entaf r.Eie, 423 
' *^oacp’:gn^ 435 
^ *'c>on3c?'pa 73 
' le^rcnsm, abuoraiml, 394 
^lidanaoa, 523 
anEion:^ cf 523 
disorders of, 524 
runp oms o’*, 523 
Mifcubcz s s^Tdrome, 123 
^xiLum, 93 
^fcd, haraan, 403 
Miosis, 455 

Minul snap ss-nd, 243 
absence cf 243 
cbanic:er, 243 
rrredmiaCT, 243 
S’gniScan^ 243 
Inn rag, 245 
Gtral tap, 22~t 
^ loble spasm, 495 
Molars, rr-lbe-Ty, 144 
’ 'o"es, 105 

Moll jscum contagiosiKru 107 
* lo ^vseam sebaceum, lOS 
Mood, 41^, 424 
' lo-gan s spOwS, 107 
' fervan’s cL^aase, 170 
Vo cr po'^T" *r7S 
tests fo', 47S 
Mo^c^ SNS^ern, 470 
anatonr 0^470 
Mcrrcreni^, m^o^un,ar>, 490 
^lETTcars, carcLcTiascuIar, 253 
Austin Flm^ 291 and pace afurr index 
beUoTTs, 295 
ben.gn,279 

m pectus cxcas^tum, 279 
m stmjgb: hacJ' svadrome, 279 
Carc% Coomos, 293 
dassi5catioa ot 
comm j OILS, 
diasto^ 290 
svrtolic, 274 

clinical in’i'csngairon of, 265 
cTcct of drugs, 273 
efeer cxerxnse, 272 
cTem rsometne hand enp ^27’ 

edect posiura, 271 ' 

effee: of respiration, 271 
effect of \ aisal\a manoemTc. 
extent of, 269 
grading of, 26S 
intenatx of 267 
pnch of 269 
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quality of, 268 

site of maximutn intensity, 267 
timing of, 265 
transmission of, 270 
Duroziez’s, 303 
flow, 274 

functional (relative), 274, 283 
Graham Steell, 296 
early systolic, 289 
haemic, 274 

m acute mitral insufficiency, 288 
in acute tncuspid insufficiency, 288 
in aortic regurgitation, 293 
in aortic stenosis, 281 
m atnal septal defect, 285 
in click systolic syndrome, 289 
m coarctation of aorta, 283, 290 
in extracardiac shunts, 298 
m hypertrophic obstructive cardio- 
myopathy, 290 

in increased cardiac output, 285 
m intracardiac shunts, 289 
in left atnal myxoma, 293 
m left ventncular outflow tract obstruc- 
tion, 281 

in mitral regurgitation, 286 
m mitral stenosis, 291 
in patent ductus artenosus, 298 
m pregnancy, 300 
m pulmonary artery dilatation, 286 
m pulmonary regurgitation, 296 
m pulmonary stenosis, 283 
m right ventricular outflow tract obs- 
truction, 283 

in tetralogy of Fallot, 285 
in tncuspid regurgitation, 287 
in tncuspid stenosis, 293 
in ventricular septal defect, 287 
innocent, 275 
characten sties of, 276 
types of, 277 
cardio-respiratory, 279 
musical (Still’s), 277 
pulmonary ejection, 278 
supraclavicular, 279 
late systolic, 289 

left ventncular outflow tract, 281 
mechanism of production, 263 
metamorphosing, 269 
organic 274 
pcnpheral vascular, 302 
midsystohc, 289 

physiological (hyperkinetic), 274 
presence of thnil, 273 
sea-gull, 295 
sec saw, 295 
significant, 280 
continuous, 297 
diastolic, 291 

associated with obstruction at A-V 
valves, 291 

associated with regurgitation across 
semilunar valves, 296 
systolic, 280 
ejection systolic, 280 
regurgitant systolic, 286 


systolic whoop (or honk), 290 
Muscle testing 
abdominal muscles, 483 
abductor digiti minimi, 482 
abductor pollicis brevis, 482 
abductor polhcis longus, 480 
adductors of thigh, 484 
adductors of thigh, 484 
adductor polhcis, 483 
biceps, 480 
brachioradialis, 480 
deltoid, 479 

extensor carpi radialis longus, 48(h 
extensor carpi ulnans, 480 
extensor digitorum, 480 
extensor digitorum brevis, 485 
extensor digitorum longus, 485 
extensof* hallucis longus, 485 
extensor polhcis brevis, 481 
extensor polhcis longus, 481 
extensors of back, 483 
flexor carpi radialis, 481 
flexor carpi ulnans, 482 
flexor digitorum profundus, 481, 482: 
flexor digitorum sublimis, 481 
flexor polhcis longus, 481 
flexors of foot, 485 
gastrocnemius, 485 
gluteus maximus, 484 
hamstnngs, 485 
iliopsoas, 484 
infraspinatus, 479 
intcrossei, 483 
lattisimus dorsi, 479 
lumbrical-interossei, 482 
medial rotators of thigh, 484 
opponens digui minimi, 483 
opponens polhcis, 482 
pectoralis major, 479 
peronei muscles, 485 
pronator teres, 481 
quadneeps femons, 484 
rhomboids, 478 
sartonus, 484 
serratus antenor, 479 
supraspinatus, 479 
supinator, 480 
tibiahs antenor, 485 
tibialis posterior, 485 
trapezius, 478 
tnceps, 480 
Muscle tone, 472 
investigation of, 472 
mechanism of, 472 
abnormalities of, 474 
Muscular hypertrophy, 471 
Muscular pseudo-hypertrophy, 472 
Muscular wasting (or atrophy), 471 
Mutism, 409 
Mycosis fungoides, 109 
Mydnasis, 455 
Myoclonus, 493 
Myoidema, 477 
Myotatic irritability, 477 
Myotonia, percussion, 477 
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Myotome rcacUons. 477 
Myxoma, left alnal, 293 

■Naevus, 104 
capiUarv, 104 
ca\ ernous, 104 
spider, 104 
TNJails, 170 
bnttlc, 1 73 

colour changes in, 171 
congenital abnormalities of. 170 
fungus infections of, 170 
invols’cment m skin disease, 170 
invol\’cmcnt m systemic disease, 171 
parrot beak, 171 
spoon, 171 
tumours of 172 
T^arcosis, 425 
Nasal regurgitation 467 
Nasal speech 467 
Nausea, 48 
Neck, 150 

abnormal movements of 151 
cellulitis of, 152 
fislulacof, 158 
inspection of, 150 
lipomatosis of 152 
palpation of, 150 
retraction of I5I 
rigidity of, 475 
shape and size of, 150 
webbing of, in Turners syndrome, 151 
Neurofibromatosis multiple, 106 
Negativism, 409 
Ncologoism 424 
Neurosis phobic, 413 
Nihilistic idea 413 
Nodes 

Haygarth s, 169 
Heberden’s, 169 
lymph, 152 
Osier’s, 169 
Nodules, 92 
rheumatic 161 
rheumatoid, 161 
Normality, 406 
Nose, 132 
broad, 132 
deformities of, 132 
picking of t33 
saddle 132 
Nutrition, state of 84 
of muscles, 471 

Nyctalopia (or night blindness), 443 
Nystagmus, 454 
causes of, 454 
types of, 454 
vcstibuhr, 455 

Obedience, automatic, 409 
Obesity (or adiposity) 84 
endogenous, 83 
exogenous, 83 
glandular 85 
nypcnnsulmism 85 
hypogonadal, 8^ 


hypothalamic, ‘S5 
hypothyroid, 85 
idiopathic (or essential), 86 
localized, 86 
menopausal, 85 
physiological, 86 
types of, 85 
w'atcr-salt type, 86 
Obsession. 407, 413 
Obsessional mdisadual, 407 
Occupation, in relation to history-taking, 5 
Ocular movements, 450 
Oculogync cnsis, 126 
Oculogync spasm, 495 
Oculomotor nene, 448 
Odour 

of mouth, 137 
of skin, 110 
Oedema, 49 
causes of, 49 
cervical, 152 
generalized, 98 
lymphatic, 98 
method of inquiry, 50 
of abdominal \vall, 379 
of chest w'all, 330 
of lower extremity, 176 
of upper extremity, 16l 
pitting, 98 
subcutaneous, 98 
venous, 98 
Olfactory nerve, 440 
affections of, 441 
anatomy of, 440 
Oliguna, 58 
Oozing, 94 

Ophthalmoplegia, 453 
interna, 457 
Ophthalmoscopy 447 
Opisthotonus, 88 
Optic atrophy, 448 
Optic nerve, 441 
anatomy of, 441 
tests for, 441 
Optic ncuntis, 448 
Orchitis, 190 
Onentation, 424, 430 
Orthopnoea, 76, 89 
Osier’s nodes, 169 
Osteitis deformans, 1 12 
Osteogenesis imperfecta, 83 
0\'anan agenesis, 84 
Overflow incontinence, 524 
Oxycephaly, 112 

Pacbydermalocelc, 152 
Paget s disease, skull in, 112 
Pam 

abdominal, 12 
m back, 13 
tngcminal, 459 
Palate, 148 
Pallor, 101 
Palpation 

abdominal, 376, see Abdomen 
cardiovascular, 222 
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digital palpation, 222 
method, 222 
object of, 223 
of apex beat, 223 
of chest, 328 
palmar palpation, 222 
Palpebral fissure, 124 
Palpitation, 51 
causes of, 51 
method of inquiry, 51 
Palsy 

bulbar, 469 
facial, 460 
Pancreas 
lump of, 392 
palpation of, 392 
Panic, 415 
Papilloedema, 448 
Papules, 42 
Paraesthesia, 499 
Paralysis, 486 
isolated, 486 
Paramimia, 437 
Paramnesia, 417 
Paranoid personality, 407 
Paraphimosis, 188 
Paraplegia, 486 ' 

Paronychia, 170 
Parosmia, 441 

Passive aggressive type, 408 
Passive dependant type, 408 
PassiMty, 413 
Past pointmg, 488 
Pendulousness, 473 
Penis, tumours of, 189 
Perception, 424 ' 

disorders of, 410 
Percussion 
auditory, 230 
auscultatory, 233 
cardiovascular, 230 
defimtion oi, 230 
direct, 230 
history of, 230 
immediate, 230 
indirect, 230 

m left ventricular enlargement, 233 
in pencardial effusion, 233 
in right atnal enlargement, 233 
mediate, 230 
methods of, 230 
of abdomen, 395 
of heart borders, 231 
of lungs, 332 
apical, 339 
basal, 340 
notes in, 335 
tidal, 340 

topographical, 339 
of sternum, 233 
orthopercussion, 233 
palpatory, 230 
Pottenger’s method, 233 
stroke in, 230 
technique, of (spcaal), 233 
threshold, 233 


value of, 233 

Percussion notes (respiratory), 335 
abnormal, 336 
amphonc, 339 
cracked-pot, 338 
dull, 338 

flat (or stony dull), 338 
high-pitched tympanitic (bell tympany), 
339 

hyper-resonant, 336 
impaired, 337 
in health, 335 

normal lung resonance, 235 
sub-tympanitic (or skodaic), 336 
tympanitic, 336 
vesicular resonance, 338 
Pericardial fnction (or rub), 305 
charactenstics of 305 
differentiation of, 306 
importance of, 305 
Pencardial knock, 256 
Penodic breathing, 74 
Penstalsis, abdominal, 375 
Perleche, 135 
Persecution, 412 
Perseveration, 411, 424 
Personality, 406, 407, 408, 423 
Pes cavus, 174 
Pes planus, 174 
Petechiae, 92 

Pharyngeal (or gag) reflex, 512 
Phimosis, 188 
Phobia, 413, 424 
Pigmentation of skin, 98 
diffuse, 94 
increased, 99 
lack of, 98 

localized (or patchy), 100 
special types of, 100 
Platybasia, 112 
Plaques, 92 

Pleura, surface anatomy of, 313 
Pleural effusion, percussion note in, 338 
Pleural rub (or fnction), 360 
characteristics of, 360 
diagnosis of, 360 
production of, 360 
site of, 360 
Pleurosthotonus, 88 
Pneumothorax, percussion note m, 336, 

339 

Pointing test, 490 
Polydactyly, 167 
Polypnoea, 74 
Polyuna, 58 
Positive health, 406 
Postural fixation, 474 
Posture, 86 

abnormal, in neurology, 473 
asthenic, 87 
dynamic, 86 
hemiplegic, 87 
lordotic, 87 
orthopnocic, 89 
Parkinsonian, 87 
prayers, 89 
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prone, 90 
sitUng-up, 88 
squatting 89 
standing, 86 
static, 86 
tabetic, 87 

Precipitancy of mictuntion, 523 
Precordiura 
inspection of, 209 
palpation of, 222 
retraction of, para apical, 213 
shape of, 210 
t>p« of pulsations, 213 
Pressure, jugular venous, 219 
clcN'atcd, 220 
causes of, 220 
measurement of, 219 
Prctibial m>'xoedenia, 175 
Progena, 84 
Prostate gland, 191 
bem^ hypertrophy of, 191 
carcinoma of, 191 
Pruntus, 52 

P5>’chopathogcncsis, 423 
Psychopatiuc personaUty 407 
Psychoscxual history, 422 
Ptosis, 123, 449 
Puddle sign, 397 
Pulsations 
artcnal, 221 
cpigastnc, 221 
types of, 222 
cpistemal, 215 
cxtrathoracic, 215 
jugular \Tnous 215 

differentiation from artcnal, 217 
ofh\cr,226 
prccordial, 213 
suprasternal 215 
thoracic, 210 
abnormal thoracic, 214 
causes of, 214 
high, 214 
massTve, 214 

Pulse, jogiar \-cnous, 215 
abnormal jugular \Tnous 218 
diastohe dip, 218 
exaggerated ‘a” t\*a\*cs, 218 
m cardiac arrhythmias, 218 
'ventncular form, 218 
normal jugular \'cnous, 215 
i^'a\'es posiU\*e and ncgaU\c, 216 
Pulse, artenal. 195 
altemans, 201 
anacrotic, 200 
hisfenens, 200 
bounding, 199 
capillary, 203 
characteristics of, 197 
collapsing, 199 
^tour (or form) of, 198 
Comgan, 199 
deficit, 301 
dicrotic, 200 
cqnlrty of 199 
force of, 198 


hyperkinetic, 198 
hypokinetic, 197 
intermittent, 197 
irregjilar, 197 
irregularly irregular, 197 
jerky, 201 
mechanism of, 195 
method of palpation, 195 
paradoxus 201 
plateau, 200 
rate of, 197 
rhythm of, 1 97 
tension of, 198 
thready 200 _ 

types of, 199 
\oIumc (or size) of, 197 
wulcr-hammcr, 199 
Pulse pressure, 208 
abnormal decrease of, 209 
abnormal increase of, 208 
Pulseless disease, 207 
Pulse rate, 72 

abnormal and normal rates, 72 
Pulsus altemans, 201 
Pulsus paradoxus 201 
Pupillary reactions, 455 
to accommodation, 456 
to light, 456 
Pupils 

Argyll Robertson, 457 
dilated, 455 
inequality of, 455 
reactions of, 455 
size of, 455 
tonic, 456 
Purpura, 97 

Pursed-hp breathing, 324 
Pustules, 93 

Pyorrhoea alv^olans, 146 
^ramidal tract 
anatomy of, 470 
lesions of, 486 
Pyrexia, 69 
PjTOSis, 43 

Quadnplegta, 486 
Quadruple rhythm, 256 

Rales, see crackles, 355 
Ranula, 149 
Rational thinking, 41 1 
Raynaud’s syndrome, 178 
Rebound phenomenon, 490 
Recall, 416, 424 

Record of physical examination, 67 
Rectal cxammation, 404 
technique of, 404 
Reference, idea of, 412 
Rcflex(cs) 511 
abdominal, 512 
ankle, 518 
arc of, 511 
Babinski’s, 513 
biceps, 517 
brachioradialis, 517 
conjunctival, 512 
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corneal, 572 
cremasteric, 513 
deep, 515 
definition of, 511 
finger-flexion, 517, 520 
gastrocnemius, 518 
gluteal, 513 
Gonda’s, 515 
grading of, 516 
Hoffman, 520 
jaw, 516 
knee-jerk, 517 
palatal, 512 
pectoral, 516 
pharyngeal, 512 
plantar, 513 
recording of, 521 
significance of, 518 
soleus, 518 
Stransky, 515 
superficial, 511 
tendon, 515 
tneeps, 517 
Visceral, 523 
Registration, 416 
Regurgitation of food, 52 
causes of, 53 
Repetitious activity, 409 
Resonance, vocal see Vocal resonance, 363 
Respiration, 73 
abnormal, 74, 323 
rate of, 323 
rhythm of, 323 
types of, 323 
asthmatic, 324 
Biot’s, 74, 323 
Cheyne-Stokes, 74, 323 
Kussmaul, 324 
normal, 73, 322 
exaggeration of, 76, 324 
rate of, 322 
rhythm of, 322 
type of, 322 
periodic, 323 
pulse ratio, 76, 324 
rate of, 73 
rhythm of, 73 
sighing (or suspirous), 323 
slow, 324 
stndulous, 324 
wheezing, 324 

Respiratory movements, 322 
abnormalities of, 323 
diminution of, 326 
increase of, 326 
inequality of, 326 
inspiratory retraction, 326 
of costal margins, 327 
of diaphragm, 327 

Respiratory phase, prolongation of, 76 
Respiratory system, 312 
anatomic areas (or regions of), 312 
auscultation of, 343 
inspection of, 316 
landmarks, 312 
palpation of, 331 


percussion of, 332 
technique of, 334 
surface anatomy of, 313 
segmental anatomy, 313 
Retardation, 411 
Retention, 416, 424 
of urine, 523 
Rhmophyma, 132 
Rhonchi, see wheezes, 354 
Rhonchial fremitus, 332 
Rigidity 
abdominal, 378 
board like, 378 
cog-wheel, 474 
generahzed, 378 
hystencal, 474 
lead-pipe type, 474 
localized, 378 
of neck, 475 
plastic,^ 474 

tests for, m menmgitis, 475 
transient, 474 
unilateral, 474 
Rmne’s test, 463 
Romberg’s sign, 489 
Root-pains, 498 
Rotation test, 465 
Rovsing’s sign, 379 
Rub 

pencardial, 305 
pleural, 360 

Salivary glands, 157 
Scabbmg, of skin, 94 
Scaling, of skin, 94 
Scalp 

bulldog, 114 
tenderness of, 130 
Scaphocephaly, 112 
Schizoid personality, 407 
Schizophrenia, 407, 409, 412 
Scattered thinlang, 411, 412 
Sciatica, 501 

Sciatic neuritis, 501 ' 

Sclera, 128 
blue, 128 
yellow, 128 
Sclerodactyly, 169 
Scoliosis, 186 
Scrotum 
hernia of, 190 
oedema of, 190 
spermatocele, 190 
vancocele, 190 
Scotoma, 446 
central, 446 
negative, 446 
positive, 446 
Self-accusation, 412 
Sensations 
combined, 507 
deep, 505 
superficial, 502 
types of, 502 

Sensory abnormality, common patterns 
of, 508 
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Sensory dermatomes, 496 

Sensory system, 495 
anatomy of, 495 
examination of 501 
symptoms oF, 498 

Sexual function, disturbances of, 525 

Shoulder 

dislocation of, 160 
SprengeVs, 160 

Sign 

Alfred dc Musset’s, 115, 221 
Babinski’s, 513 
BacclU’s, 368 
Broadbent’s, 214 
Brudiinski's, 475 
Carvallo’s, 71 
Chaddock’s, 514 
Chvostek’s, 134 
Corrigan’s, 221 
D’ Espme’s, 368 
Durozicz’s, 303 
Ellis’s, 34 1 
Forment’s, 483 
Fnedreich’s, 218 
Gallavardm’b, 207 
Gcrhardl’s, 342 
Gordon’s leg sign, 514 
Hamman’s, 178 
Hill’s, 207 
Kcmig’s, 475 
Kussmaul’s 221 
Lascguc’s, 476 
May s, 200 

Mendel Bcchtrcw, 515 
Mocbius’s, 127 
Oliver s, 229 
Oppenheim's, 514 
Rossolimo’s. 515 
Rotch’s, 214 
Rovsmg’s, 379 
Rovvntrcc’s, 221 
Suzman’s, 222 
Tinel’s, 506 
Trail’s, 227 
tnpod, 477 
Trousseau’s, 494 
Wintnch’s, 342 
Warlen berg’s, 520 
Wottman’s, 519 
Skin (diseases), 90 
colour of, 98 

common types of lesions, 92 
congenital abnormalities of, 104 
evanescent lesions, 93 
evolution of lesions, 91 
fiat lesions, 92 
history-taking, 90 
laboratory methods, 95 
lesions with fluid, 93 
method of examination, 91 
morphology of lesions, 91 
odour of, no 

primary or elementary lesions, 92 
secondary lesions, 94 
solid lesions 92 
tumours of, 106 


Skodaic resonance, 336 
Skull (or cranium) 111 
abnormalities of size, HI 
cross bun, 113 
shape of, 112 
size of, 11 1 
measurement, 109 
Smell 

abnormalilics of. 441 
hallucinations of, 441 
Snap sounds 458 
opening snap of mitral \’ahc 258 
opening snap of tricuspid valve 260 
Sneezing, 53 
causes of, 53 
Snellen s lest In pcs, 442 
Somaloiypcs, 77 
Somnolence, 428 
Sore 

hard, 188 
soft, ISB 
Span, 79 

Spasms of muscles, 494 
clonic, 494 
occupational, 495 
oculogync, 495 
of icnany , 494 
tclanospasms, 494 
tonic, 494 
Spasticity, 474 
clasp-knife tvpe, 474 
Speech, 431 

areas of, 432 
bulbar, 437 
definition of, 431 
evolution of, 431 
inner, 435 

lallmg (or babv) 438 
laryngeal, 438 
localization in 432 
mechanisms of 431 
oesophageal, 438 
scanning (or ss liable) 437 
slurred, 437 
spontaneous, 436 
staccato (or ataxic), 437 
stammenng^ 437 
Sphygmomanometer, 204 
Sphygmomanometry 203 
auscultatory technique of 203 
equipment, 204 
palpatory technique of, 203 
Spina bifida 187 
Spinal accessory nerve, 467 
anatomy of, 467 
tests for, 468 
Spine 

curvatures of, 186 
in neurology, 528 
Spleen 

palpation of, 384 
investigation of 385 / 

technique of, 384 
percussion of, 400 
regional anatomy, 384 
Splenomegaly 
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causes of, 386 

dilferenti^ diagnosis of, 386 
investigation of, 385 
Splinter fingers, 171 
Spot diagnosis, 66 
Squatting, 89 
Squint, 453 
concomitant, 453 
paralytic, 453 
Stature, 79 
Stereognosis, 507 
Stereotypy, 409 
Stemomastoid(s) 
absence (or atrophy of), 151 
sign, 327 
Stethoscope 
chestpiece of, 234 
types of, 236 
binaural, 234 
monoaural, 234 
Stomach 

inflammatory mass of, 392 
lump of, 392 
palpation of, 391 
percussion of, 401 
penstalsis of, 375 
tenderness of, 392 
Stomatitis, 147 
aphthous, 147 
catarrhal, 147 
Vincent’s, 147 
Strabismus, 453 
Straight leg raising test, 476 
Stress, 406 
Stnae atrophica 97 
Stndor, 325 
causes of, 54 
method of inquiry, 54 
Stupor, 428 

Subphrenic abscess, percussion of, 401 
Succussion splash, 361 
Suicide, 413 
Summation gallop, 256 
Suspirous breathing, 323 
Sweatmg, 95 
absence of, 95 
coloured, 91 
excessive, 95 
localized, 96 
with coldness, 96 
Sympatheticotonic type, 78 
Symptomatology, 11 
Syncope, 55 
psychiatnc, 407 
causes of, 55 
method of inquiry, 55 
tussive, 55 
Syndactyly, 167 
Systematized delusion, 412 
Systolic whoop (honk), 290 

Tachycardia, 72 
Tachypnoea, 74 
Tactile 

discnmmation, 507 
extinction, 508 


localization, 508 
Tactile vocal fremitus, 330 
Talipes equino varus, 174 
Taste, sense of, 460 
methods of testing, 460 
Teeth, 143 
Teichopsias, 443 
Temple, 130 
Temperature, 69 
abnormal, 70 
normal, 70 
subnormal, 72 
Tension, 415 
Testicle 

atrophy of, 191 
tumours of, 191 
undescended, 190 
Tetany 
latent, 494 
spasms of, 494 
Tetraplegia, 486 
Thermometry, 69 
Thinking, disorders of, 410 
rational, 411 
Thirst, 56 
causes of, 56 

Thoracic inlet syndrome, 500 
Thoraac movements, 325 
Thought, 412, 424 
content of, 412 
production of, 411 
progress of, 41 1 
Thrill 

cardiovascular, 226 
charactenstic of, 227 
mode of production, 227 
significance of, 228 
non-cardiac, 228 
vascular, 207 
Thrombophlebitis, 178 
Thrombosis of postenor inferior cere- 
bellar artery, 509 
Thyroid ^and, 155 
Thyrotoxicosis, 155 
Tibia, bowing of, 174 
Tic(s), 494 
Tic-tac rhythm, 247 
Tinnitus, 465 
Titubation, 115 
Tone, muscle, 472 
Tongue, 137 

anomalies, development of, 138 

anboflavinosis, 141 

atrophy of, 468 

colour of, 138 

curling of, 468 

deviated, 140 

dry, 139 

enlarged, 139 

furred, 139 

geographical, 138 

glass, 142 

immobihty of, 469 

lizard, 140 

movements, 468 

parrot, 143 
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pfllagrous J41 
pigmcatatjon, patch), 139 
scrotal 139 
small 140 
tremor of, 140 

ulc« of, 142 _ 

TonsiIIiL^s, 149 ^ 

Tonsils, 149 
m diphthfna, 149 
Tophi, gout), 131 
of car 131 
of cNchds 124 
of upper extrenutv, J6I 
Torsion spasm (or dystonia), 493 
Torticollis 151 
Trachea, 159 
position of, 329 
displacement of, 329 
Tracheal tug, 229 
Trail s sign, 327 

Traubc s area or semilunar space, 341 
obliteration of, 342, 401 
Trepopnoea, 76 
Tncaspid snap, 260 
causes of, 260 

in chronic consinaive pcncardius 260 
Tremor, 491 
familial 492 
fine, 491 
h>:stcncal ‘t92 
mtenljOD 492 
mednim, 492 
Parkinsonian, 492 
ph\*33ologjcal 492 
^•nst flapping, 492 
Tngeminal nerve, 458 
anatom) of 458 
neuralgia of 459 
tests for, 458 
Tnpod sign, 477 
Trismus, 136 
Trochlear nerve, 448 
Trophic legions 527 
neurological 527 
of skin, 527 
Trousseau s sign 494 
Tubular breathing, 352 
Tumours 90 
of skin, 106 
malignant, 103 
metastauc 109 
Twilight state 416 
T>Tnpanitis, abdominal 394 

Ulcc^ 

non-vcnercal 189 
perforating, 175 
sy-phililic, 176 
thrombophlebitic, 175 
\*ancose, 175 
senercal 188 
Umbilicus 
discharge from, 373 
discolouration of, 37*5 
state of 372 

sTvelling, cherry red of, 372 


Uncinate fits 441 
Undenveight 86 
Urethnus 1 88 
Unnar^ bladde^ 
palpation of, 393 
percussion of 401 ^ 

Unnar) disorders, 57 
causes of 57 
Unicana 93 
Uterus, 193 

Vagina examination of, 192 
Vaginiiis 192 
Vagotonic tvpe, 78 
\ 2 gus nerve 466 
afleciions of 467 
aiucom}^ 466 
tests fo', 466 
Vanccceic, 190 
\ ascubr sounds 262 
VasomOiOr synidroircs, 178 
Veins 

of abdominal tvnll 373 
investigation of flo-v 374 
of ches 

engorgement of 330 
of ncc> , 219 
engorgement of 220 
of upper exlrcmiljts 163 
collapsed 163 
engo’-ged 163 
phlcboOirombosis of 178 
vancosc 178 
Venous hum, 300 
Venous obstruction 
infcnor veru cavtil 373 
portal 373 

Vcntncular heave, 223 
nghl vmtncular, 205 
Vcntncular knock, 256 
Vcntncular sbp, 224 
nght vcntncular 26 
Vcrrucae 105 
Vcrbiagaration, 409 
Vertigo 59 
causes of 59 
methods of inquirv, 60 
Vesicle, 93 

V'incent s disease, 147 
Virchow s node 155 
Vision 

acuity of 442 
colour, 4-,7 
disturbances of, 443 
field of 443 
loss of 61 
near 442 
Vital data. 67 
Vitihgo 99 

Vocal fremitus tactile 330 
V^ocal resonance 362 
V^oicc sounds 362 
spoken 363 
whispered, 366 

Volkman s ischaemic contraciurc. 165 
Vomiting, 61 
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causes of, 62 
method of inquiry, 62 
Von Recklinghausen’s disease, 106, 161 
Vulva, 192 
kraurosis of, 192 
leukoplakia of, 192 
oedema of, 192 

Wart, 106 

Water-hammer pulse, 199 
Waxy flexibility, 409 
Weber’s test, 464 

Weight loss (or underweight), 63 
causes of, 64 
method of inquiry, 64 
Wernicke’s hemianopic pupil reaction, 457 


Wheal, 93 
Wheezes, 354 

mode of production, 354 
types of, 
monophasic, 355 
polyphonic, 355 
Wilkin’s disease, 84 
William’s tracheal resonance, 342 
Wmtrich’s sign, 342 
Wottman’s sign, 342 
Word blindness, 434 
Word deafness, 434 
Wrinkled skin, 96 
Wnst drop, 165 

Xanthoma, 107, 123 
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To be read Tvxth page 297 

COVTINUOLS MUPJ»IUR5 

♦ 

(3) Austin Flint murmur A mid-diastohc or prc<^-5toIic murmuT almcsl 
indislinguisnable diniuilly from that of rnilnil stenosis mav be heard 
tpe apex in a case of severe aortic regurgitation A clear cut hes^or} of 
meumatjc fever in the past the presence of an accentuated fint sound or 
opening snap and a third sound over the left ventricle mav ho** ever suggest 
organ c mitral stenosis The use of amv] nitntc may hc^p to identify the 
murmur of mitral stenosis, for the rumble of a sicnoiic vntve will a^ccr- 
tuaie with the postam}! tachycardia* while Inc Austin Flint rumble will 
decrease in response to the lowered jxjnphcral resistance and blood rrc<vurc 
(and associated reauct^on m the degree of aoHic regurgitation) Abo a 
mid-diastohc or p^esv'StoIic murmur at the apex canno* be due to rr iral 
stenosis if the aortic incompetence is svph’liiic in ongin Mcchani^^m TJiC 
AusUn Flint murmur has been aunbuted to a vancty of mcchan sms in- 
cluding the vibrations set up m the anicgrade stream of blood from the left 
atnum and rcirograde s'rcam of Vood from the aorta Hov ever the mcKt III eh 
explanation is that it is the resuh of forward no.> across a closinc mitral 
v’alvc (functional mitral stenosis) wnch mav result from abnormal V'cntncuhr 
filling or from the aortic regurgitation jet impinnng on the icaPci dunne 
diastole 




